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TOM TAT PE TAI TOT NGHIEP

Tén dé tai: Thiét ké va mé phéng may loc ong 4 truc.
Sinh vién thyc hién : Nguyén Bao Viét

Mai sb sinh vién ~ :101200210

Lép :20C1C

1. Nhu cau thuc té cua dé tai

Trong qua trinh phat trién cia cic nganh coéng nghiép diu mo va bén canh su phat
trién ctia cac khu dan cu déng duc can dén ngudn cung cp 16n, dé dam bao nhu cau thi
can cung cp nhiéu hon do d6 can nhitng duong dng c6 kich thudce 16n, do d6 can thiét bi
c6 thé 1am ra nhiing loai dng nhu vay.

Theo nhu em tim hiéu duoc thi c¢6 3 loai may c6 thé 1am dugc d6 1a may 16¢ 2 truc, 3
truc va 4 truc, nhung may 16¢ 4 tryc ¢6 nhiéu vu diém hon so véi may 2 truc va 3 truc, do
1a ¢6 thé 16¢ duoc dng co chidu day khac nhau va c6 thé udn cong doan dau phoi, c6 thé
lam bién dang déu trén toan bé mit phoi.

Duya vao nhitng vu diém trén cong véi nhu cau thuc té 13 trong cong nghiép va nude
thai sinh hoat nén em chon dé tai “Thiét ké va mé phong may léc ong 4 truc” dé 1lam dé
tai t6t nghiép.

2. Pham vi nghién ctiru

Nghién ctru phuong an thiét ké méy 16c dng 4 truc.

Nghién ctru diéu khién thay luc.

Mo phong bién dang truc uén va mé phong may.

3. Noi dung cong viéc

Gidi thiéu chung vé gia cong ap luc va cac san pham ciia méy 16c dng.

Phén tich va lya chon phuong an thiét ké.

Tinh toan thiét ké may.

Quy trinh van hanh dé 16c mot sb san phém dién hinh.

Xay dyng mo hinh 3D va m6 phong dong hoc cua may.

Hudéng dan an toan sir dung mdy.



Ho tén sinh vién: Nguyén Bao Viét
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Mi s6 sinh vién: 101200210
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1. Tén dé tai @6 dn: Thiét ké va md phéng may léc dng 4 truc.
Pé tai thude dién: O C6 ky két théa thudn so hitu tri tué doi voi két qud thiee hién

2.
3.

Cac so liéu va dwr lieu ban dau:

Phoi c6 kich thudc: Day: 50 mm.
Dai: 6600 mm.
Rong: 1800mm.

Néi dung cdc phan thuyét minh va tinh todn:

Gioi thiéu chung vé gia cong ap luc va cac san pham ctia may 16¢ ng.
Phén tich va liya chon phuong an thiét ké.

Tinh toan thiét ké may.

Quy trinh van hanh d¢ 16¢ 1 san pham dién hinh.

Xay dung md hinh 3D va m6 phong dong hoc clia may.

Huéng dan an toan sir dung mdy.

Cdc bdn vé, do thi ( ghi ré cdc logi va kich thirée ban vé ):

Ban v€ lya chon phuong an: 1 AO
Ban vé& so d6 dong may: 1 AO
Ban vé& két cdu ctia may: 2 A0
Ban v& hop giam tdc: 1 AO

Ban v& quy trinh tao ra san pham: 1 A0
Ban v& mo phong tng suét va bién dang ciia mot chi tiét may lya chon: 1 AQ

Ho tén nguoi hudng dan: TS. Nguyén Pham Thé Nhan.

7. Ngady giao nhiém vu do an:.../.../2025
8. Ngay hoan thanh do dn:.../.../2025

Pa Nang, ngay thang ndam 2025
Trwéng B mon Ngudi huéng din

TS. Nguyén Pham Thé Nhén



LOINOI PAU

Trong tién trinh cong nghiép hoa hién dai hoa dat nudc, nganh cong nghiép nudce
ta n6i chung va nganh co khi ché tao noi riéng da co nhiéu budc phat trién vuot bac,
xtng dang véi vai trd mili nhon va then chdt trong nén kinh té ciia dat nude. DE bat nhip
cung su phét trién vuot bac ciia nganh cong nghiép co khi trén thé gi6i, nganh co khi
nuéc ta khong ngimg dio tao ngudn nhén luc biét van dung va nim bat cong nghé tién
tién va hién dai, ddng thoi timg budc cai tién sang tao ra cong nghé méi, cai tién cach
thirc san xuat pht hop v6i nén cong nghiép dat nudc.

Hién nay nhu ciu vé viéc sir dung céc loai dudng 6ng 16n ngay cang pho bién ddi
v6i cac nganh cong nghiép nhu: Dau khi, thuy dién, van chuyén hoa chat, chat dét... 1a
nhing nganh c6 tim quan trong trong nén kinh té qudc dan.

Dé ché tao ra cac loai 6ng khong chi c6 phuong phap udn han ma con cé nhiing
phuong phap khac nhau nhu: Can, ép, kéo... Tuy nhién cac phuong phap nay chi thich
hop véi viée san xuat cac dudng 6ng c& nho, con ddi voi dng ¢ dudong kinh 16n phuong
phap udn han thi ¢ nhiéu tinh ning vuot tréi hon so véi cac phuong phap khac va nd
dap tmg duoc nhu cau vé viée san xuit cac duong dng c& 16n.

Sau thoi gian hoc tap tai truong Pai hoc Bach khoa Da Nﬁng, em duoc théy gido
giao dé tai “Thiét ké va mé phong mdy loc ong 4 truc” 1lam dd an tot nghiép.

Tuy nhién, do thoi gian c6 han, dong thoi vén kién thic con nhiéu han ché nén
viéc tinh toan thiét ké méay khong tranh khoi nhimng thiéu sot. Em kinh mong dugc céac
thay dong gop y kién va sira chita dé em ngay mot hoan thién hon trong quaé trinh thiét
ké sau nay. Em xin chan thanh cam on thay TS. Nguyén Pham Thé Nhan gido vién

huéng dan cung cac thay co trong khoa da gitp d& em hoan thanh d6 an nay.

Pa Nang, ngay thang ndm 2025
Sinh vién thuc hién

Nguyén Bio Viét



CAM DOAN

Véi sy huéng dan tan tinh cta gido vién hudng dan va tham khdo cac tai liéu em
d3 hoan thanh d6 an t6t nghiép ctia minh va xin cam két rang:
- Trong qua trinh hoan thanh d6 4n khong sao chép tir cac db an cil.
- Céc sb liéu, cong thire trich ddn déu tir cac tai liéu tham khao dang tin cay.
- Tuén tha cac quy dinh ctia nha trudng dé ra vé cach thirc trinh bay do an.
- Khong trich din, sao chép tir cdc ngudn tai liéu khi chua duge sy dong ¥ ciing
nhu cac tai li¢u vi pham phap luit.
Sinh vién thuc hién

Nguyén Bao Viét
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Thiét ké va mé phdng mdy léc éng 4 truc

CHUONG 1: GIOI THIEU CAC LOAI SAN PHAM UON VA CAC LOAI
MAY LOC ONG HIEN NAY

1.1. Khai quat vé cac san pham dang ong:

Céc san pham vé dng duoc ing dung rong rii va gan nhu dugc st dung trong hau
hét cac nganh san xuat, cac linh vuc ctia cudc séng, chung ta dé bat gap nhu cac duong
6ng dan nude ciia cac nha may cung cap nudc sir dung trong doi song hang ngay,nhiing
mai vom cua cac san van dong duoc lip rap bang cac két cau thép dang 6ng, nhitng bon
chtra xang khi d6t cua cac cong ty xing dau véi kich thudc rat 16n. Cu thé ta c6 thé xem
xét so lugc vé mot vai img dung cia cta ching trong mot sé linh vuc nhu cong nghiép,
nong nghiép, xay dung, hang khong vii try, nhu trong cong nghiép ¢ cac duong dng
dan nudc va nhién lidu cung cdp cho hoat dong nha may, cac dudng dng din dau din
khi dbt tir cac ving khai thac ngoai khoi vao tan bo v6i khoang cach rat 16n co thé t6i
hang trim km, cac loai bon chita ctia xe chd xing dau khi dét, trong cic nha may san
xudt bé tong hau nhu déu cé cac bon chira xi ming, cac 6ng dé tron hdn hop nguyén
lidu, cac loai binh chtra ga v&i ap sudt rat 16n va do an toan cao, trong cac loai may moc
xe ¢d ong duoc dung lam két ciu trong do, trong ndng nghiép ta c6 thé dé dang thay
duong ong ¢ 16n dan nudc tir thuong ngudn dé phuc vu cho tudi tiéu, trong xay dung
cic san pham tir ng thép dugc dung ta ¢ thé bat gap nhu cac cong trinh duoc lap rap
tir cac két cau dang 6ng, cac lan can cau thang, cac loai dan gido dé cong nhén thi cong,
trong linh vuc hang khong vii tru chiing ta c¢6 thé biét téi nhitng con tau vii try, cac than
tau con thoi, than té€n Itra vv...

Vi vai tro rat 16n ciia ong thép nhur vdy nén nhu cau san xuat ong thép dé dap tng
nhu cau 1a rat 16n. Hién nay c6 rat nhiéu phuong phap dé ché tao ng nhu can, ép, kéo...
tuy nhién ching chi thich hop véi viéc ché tao cac dng c& nho, vai cac dng co kich thudce
16n thi cudn 1a phwong phap duoc dung dé dap ing nhu cau san xuat cac dudng ong ¢
16n dem lai ning suét chat luong cao. Hién nay co rat nhiéu loai may cudn, néu xét vé
co cdu tao luc udn, chung ta ¢ thé chia thanh may cudn dng co va may cuén 6ng thiy
luc. Xét vé cau tao ching ta co thé chia thanh may 16¢ 2 truc, 3 truc, 4 truc. Hodc xét vé
chirc ning ta c6 thé chia thanh may cudn ton cé chirc nang bé mép, khong cé chirc ning
bé mép, may udn co chire niang 16c nén.

1.2. Mot s6 ing dung ciia cac san phim udn:
1.2.1. Ung dung trong néng nghiép

Trong céc cong trinh thuy loi, san pham 6ng duoc lap dit dé cung cip nude phuc

vu cho tudi tiéu néng nghiép trong mua kho hodc 13 nhitng thoi diém can tuéi tiéu nhidu

cac hé théng muong mang khong thé cung cip du nudce hodc 13 do dja hinh xa bi chia
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cit phirc tap nén phai str dung cac hé thong dudng éng ¢ 16n dé din nudc nhim dap

ung nhu cau san xuat.

LRy~ v

Hinh 1.1. Puong éng dan nude thuy loi & Tdy Ninh
1.2.2. Ung dung trong nganh céng nghiép:

Céc san pham dang 6ng xut hién o hau hét cic nha may san xuat cong nghiép:

Trong linh vyc dau khi céc san pham ciia phurong phap cudn dng dugc tmg dung
d6 1a cac duong 6ng dan xing dau, khi dét, voi cac duong dng co kich thude rat 16n va
hé théng dudng ng phire tap voi rat nhidu cac dudng 6ng, nhu ¢ chau au lanh gia khi
@bt 1a nhién liéu chinh dé sudi 4m nén nhu cau khi ddt 1a rt 16n, tai day co cac h¢ théng
dng xuyén qudc gia véi quy mo vo cing 16n, cac bon bé dé chira cac chét khi 16ng, xing
dau véi kich thuéc réat 16n.

Hinh 1.2: Puong ong dan khi dét Nga- Trung Quéc
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O cac xi nghiép cac san pham dang 6ng duoc dung dé din khi dét (02, CO2,
C2H2,...) cic bon dé chira cac chat khi 1ong, xang dau, tai cac cong ty, doanh nghiép
xang dau san pham dang ong dugc sir dung rat nhiéu nhu dung 1am bon chira dau, hé
thdng dng cap phat, hé thong phong chay chira chay, cac loai xe bon van chuyén nhién
lidu, tai cac cong ty cb cac tram tron bé tong st dung nhiing silo dé chira xi mang, cac

hé thong tron nhién lidu str dung nhitng dudng dng c6 kich thude 1on.

Hinh 1.3. Bon chira xi mdng

Trong xay dung cac loai dng thép 16n duoc ding cho viée xay dung cac mai vom
san van dong, xay cau, xay dung tru, 1ap rap cac duong dng cap dién hay hé thong chira

chay,...

Hinh 1.4. Cau Nguyén Vin Tréi & Pa Nang sir dung nhiéu ong thép

SVTH: Nguyén Bao Viét GVHD: TS. Nguyén Pham Thé Nhéan 3



Thiét ké va mé phong mdy loc éng 4 truc

Tai cac nha may thuy dién, nhiét di¢n ong dugc sir dung lam nhiém vu dan liéu,

thu hoi, xtr dung lam vo tua bin, noi hoi, 10 hoi, 6ng thai,...

Hinh 1.5. Lo hoi nha may nhiét dién

Céc h¢ thong Ong, cac binh bon con dung dé chira khi gas chiu dugc ap suat cao.

Céc loai bon dung dé sang loc, xir Iy hoa chét tai cac nha may héa chat, loai nay yéu cau
chét lugng va vat li¢u t6t, ddm bao van hanh tot trong moi truong lam viéc kho khan

phuc tap, chiu dugc ap suit, nhiét do lam viéc cao.

Hinh 1.6. Hé thong bon chiva gas
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Trong linh vuc quan su qudc phong, cac sdn pham cua may uon 16¢ c6 thé ké dén
la than may bay, than cic con tau du hanh vii try, cac loai tén Itra cua may bay chién

dau, cac loai bom min,...

Hinh 1.7. Tén lira ciia mdy bay chién diu

1.3. Gi6i thiéu mdt s6 may loc dng hién cé:
1.3.1. May léc 6’ng 2 truc:
< Ciu tao:
- May 16¢ 6ng 2 truc co cAu tao kha don gian, gém 2 truc 16¢ chinh la: truc chu
dong va tryc bi dong, dugc dat song song vdi nhau.
- 2 truc nay duoc lién két voi nhau théng qua hé théng banh rang, gitip truyén
dong lyc tir dong co dén truc chu dong, lam quay truc bi dong.
< Uu diém va nhuoc diém:
e Uu diém:
Céu tao don gian, van hanh dé dang.
Gié thanh ré, chi phi dau tu ban dau thap.
= Phu hop véi cac xuong co khi nho.

e Nhuoc diém:
- D6 chinh x4c khéng cao, dic biét khi 1c nhitng san pham c6 kich thude dai.
- Chi phu hop v6i cac san phim c6 hinh dang don gian.

- Toc dd 16c cham, nang suat han ché.
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Hinh 1.8. May loc ong 2 truc

1.3.2. May loc ong 3 truc:

s Cau tao:

May 16¢ 6ng 3 truc ¢6 3 truc 1dc: 2 truc dudi (1 chu dong, 1 bi dong) va 1 truc
trén.
Truc trén di dong: Truc trén c6 kha niang di chuyén 1én xubéng nhd hé théng

thity luc hodc co khi, gitip tao ap luc 1én thép tam.

Uu diém va nhwoc diém:

Uu diém:

So v6i1 may 16¢ 2 truc c6 thé udn duoc céac 6ng co kich thudc 16n hon vi tinh
linh hoat cua may cao hon nho c6 thém mot truc, cho nang suét cao hon, két
cu may don gian va gia thanh ré hon so véi may 16¢ 4 truc.

Nhwoc diém:

Khé bé mép, khong 1am bién dang déu duoc bé mit phdi tdt, nang suat thap so
voi may 4 truc.

Chi phi d4u tu ban dau cao hon may 2 truc.

Kich thudc 16n hon méy 2 truc, cin khong gian lap dat rong rdi hon.

Hinh 1.6. May loc ong 3 truc
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1.3.3. May loc ong 4 truc:
< Ciu tao:
- May 16¢ 6ng 4 truc duogc trang bi 4 truc 16¢: 2 truc 2 bén va 2 truc 16¢ & gitra (1
chu dong, 1 bi dong).

*,

D)

» Uu diém va nhuoc diém:

e Uu diém:

- C6 thé udn dugc cac dng cd chidu day khac nhau, bé mép tot, lam bién dang
ddng déu bé mat phoi, nang suét cao.

e Nhuoc diém:

- Chi phi dau tu ban dau cao.

- Heé théng diéu khién phirc tap, co cau khong gon do vira diéu khién bang co khi
vira diéu khién bang thay lyc.

- Bao tri, bao dudng phirc tap va tén kém hon may 16¢ 2 truc, 3 truc.

- Chiém nhiéu khong gian trong nha xudng.

Hinh 1.7. May loc ong 4 truc
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CHUONG 2: CO SO Li THUYET VE GIA CONG AP LUC

2.1. Khai niém veé gia cong ap lwc:

Gia cong kim loai b?mg ap luc 1a dua vao tinh déo cua kim loai, dung ngoai luc
ctia thiét bj lam cho kim loai bién dang theo hinh dang yéu cau. Kim loai van giit nguyén
ven khong bi pha hity vé cdu triic mang.

Gia cong kim loai bang ap luc 1a phuong phap gia cong khong phoi, it hao tén kim
loai, c6 nang suét cao. Sau khi gia cong ap luc, chét luong kim loai dugc cai thi¢n nén
nhirng chi tiét kim loai quan trong thudng dugc ché tao tir nhitng kim loai dd qua gia
cong ap luc.

2.2. Ly thuyét vé bién dang déo ciia kim loai:
2.2.1. Bién dang déo trong don tinh thé:

Trong don tinh thé kim loai, cac nguyén tur sép xép theo mot trat tu xac dinh, moi
nguyén tir luon dao dong xung quanh mot vi tri cin bang cta no (a).

Bién dang dan hoi: dudi tac dung cua ngoai luc, mang tinh thé bi bién dang. Khi
g sut sinh ra trong kim loai chua vuot qua gi6i han dan hoi, cac nguyén tir kim loai
dich chuyén khong qua mot thong s6 mang (b), néu thdi tic dung lwc, mang tinh thé lai
tré vé trang thai ban dau.

Bién dang déo: khi g suét sinh ra trong kim loai vuot qué gii han dan hoi, kim
loai bi bién dang déo do truot va song tinh.

Theo hinh thirc truot, mot phan don tinh thé dich chuyén song song v&i phan con
lai theo mot mat phéng nhét dinh, mat ph'fmg nay goi la mat truot (c). Trén mat truot,
cac nguyén tr kim loai dich chuyén twong ddi voi nhau mot khoang dang bang sb
nguyén lan thong s6 mang, sau dich chuyén cac nguyén tir kim loai & vi tri cdn bang

moi, bdi vay sau khi thoéi tdc dung lyc kim loai khong tro vé trang thai ban dau.

a b
- 5
c d
Hinh 2.1. So' do bién doi mang tinh thé khi lan lwot ting tdi trong
a. Ban dau b. Bién dang dan hoi c. Bién dang déo trugt d. Bién dang déo song tinh
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Theo hinh thitc song tinh, mot phan tinh thé vira truot vira quay dén mot vi tri méi
d6i xtng v6i phan con lai qua mot mit phang goi 1a mit song tinh (d). Cac nguyén tir
kim loai trén moi mit di chuyén mot khoang ti 1¢ voi khoang cach dén mat song tinh.

Céc nghién ctru Iy thuyét va thuc nghiém cho thiy truot 1a hinh thic chu yéu gay
ra bién dang déo trong kim loai, cdc mat trugt 1a cac mat phéng c6 mat d§ nguyén tir cao
nhat. Bién dang déo do song tinh gy ra rat bé, nhung khi c6 song tinh truot s& xay ra
thuan loi hon.

2.2.2. Bién dang déo trong da tinh thé:

Bién dang déo xay ra trong ndi bo hat va bién dang & vung tinh gidi hat, su bién
dang trong ndi bd hat do trugt va song tinh. Pau tién su truot xdy ra ¢ cac hat c6 mat
truot tao v6i hudng cla tng sudt chinh mot goc bang hodc xap xi 45° sau d6 moi dén
cac mat khac.

Nhu vy, bién dang déo trong kim loai da tinh thé xay ra khong dong thoi va khong
déu. Dudi tac dung cua ngoai luc bién gid1 hat ctia cac tinh thé cling bi bién dang, khi
d6 cac hat truot va quay twong dbi véi nhau, do su truot va quay cua cac hat trong cac
hat lai xuét hién cdc mit thuan loi méi gitip cho bién dang trong kim loai tiép tuc phat
trién.

2.2.3. Nhitng yéu té anh hwéng dén tinh déo va bién dang ciia kim logi:
2.2.3.1. Ung sudt chinh:

Ung suit chinh 1a ung suit phép tac dung trén mat chinh, mat chinh la mét khong cé
tac dung ctia ing suat tiép.

Tai mot diém ludn ton tai ba mit chinh vuong goc véi nhau voi ba ing suit chinh

twong ung ky hi¢u la oy, g,, g,; theo qui uéc: o, > g, > 0.

Hinh 2.2. Trang thdi iing sudt tai 1 diém
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Trang thai Gmg suét chinh cling anh huéng dén tinh déo ctia kim loai. Qua thuc nghiém
ngudi ta thay rang kim loai chiu Gng suat nén khéi co tinh déo cao hon khi chiu tng suét
nén mit, nén dudng hoic chiu tmg suit kéo. Ung sudt du, ma sat ngoai 1am thay doi trang
thai trng suat chinh trong kim loai nén tinh déo cua kim loai ciing giam.
2.2.3.2. Ung sudt du:

Ung suét du chinh 13 ndi luc ton tai trong kim loai sau mdi qua trinh gia cong bat
ky su tdn tai cua ung suét du bén trong vat thé bién dang s€ lam cho tinh déo cua vat
kém di. Ung suat du 16n c6 thé lam cho vat thé bién dang hoic pha huy. Thong thuong
g suét du trong kim loai bao gid ciing can bang, nghia 14 tong gia tri (g suat kéo phai
bang téng gia tri mg sut nén.

Do su phan bd khong dong déu nhu vy nén lam cho cac ving tinh thé s& bién
dang khong déu, kha ning bién dang s& kém di va chét luong gia cong khong déu.

Ung suét du lam giam tinh déo, do bén, d6 dai va dap va lam giam kha nang chiu
dung cta vat thé. Do d6 dé ting kha ning bién dang cling nhu dé dam bao tmg suét du
c6 gia tri thdp va phan bd dong déu trong nhiéu truong hop trude hodc sau gia cong ap
luc nguoi ta dem 1 kim loai (0 két tinh hodc ¢ hoan toan).
2.2.3.3. Anh hwéng ciia thanh phin héa hoc va té chive kim loai:

% Anh huong cua thanh phan hoa hoc:

Thanh phan héa hoc hop kim quyét dinh boi nguyén t co ban, nguyén té hop kim
va tap chat.

Nguyén tb co ban: nguyén té co ban tao nén cac td chirc co sd, do d6 anh huong
quyét dinh dén tinh déo va kha ning bién dang déo ctia kim loai va hop kim.

Nguyén t6 hop kim: khi hop kim hoa, nguyén t6 hop kim c6 thé tao v6i kim loai
co 8¢ nhitng lién két kim loai. Cac lién két kim loai ndy thuong c6 td chtrc tinh thé phtrc
tap 1am cho kim loai va hop kim rat ctng va gion. Cac nguyén t hop kim con lam x6
léch mang, 1am can tré qué trinh truot, lam kim loai c¢6 tinh déo thap. Thuong thi lugng
céc nguyén t6 hop kim cang nhiéu thi anh huong dén do cing, do bén va tinh déo cua
kim loai cang lon.

Nguyén t6 tap chét: tap chét trong kim loai anh hudng 16n dén tinh déo. Trong kim
loai ¢ nhiéu tap chét (vd: S,P,O,N,H...) déu lam giam manh tinh déo cua kim loai.
Tap chat d& chay thuong tap trung & viing tinh gidi hat 1am rdi loan mang tinh thé do d6
lam tinh déo kim loai kém di.

% Anh huong cua to chirc kim loai:

Mat d6 kim loai, kich thudc hat véi sy dong déu ctia kich thudc hat anh huéng dén

tinh déo cuia kim loai. T6 chirc hat cang nhiéu pha, mang tinh thé cang phuc tap tinh déo

cang kém. T6 chirc kim loai cang nhé min va dong déu thi do déo ting, 4o bén ting.
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2.2.3.4. Anh hwéng ciia nhiét dj:

Tinh déo cua kim loai phu thudc rat 16n vao nhiét d6 hau hét cac kim loai khi tang
nhiét do tinh déo tang.

Khi ting nhiét do, dao déng nhiét cia cac nguyén tir ting dong thoi x6 1éch mang
giam, kha ning khuéch tan cua cac nguyén tir lam cho t6 chtrc dong déu hon. Mot sb
kim loai va hop kim ¢ nhiét d¢ thuong, tdn tai & cac pha kém déo, khi ¢ nhiét do cao
chuyén bién thu hinh thanh pha c6 d6 déo cao.
2.2.3.5. Anh hwéng ciia toc dj bién dang:

Sau khi rén, dap cac hat kim loai bi bién dang do chiu tac dung ciia moi phia nén
chai ctig hon, dong thoi khi kim loai nguoi dan sé& két tinh lai nhu cii.

Néu téc d6 bién dang nhanh hon téc d6 két tinh lai thi cac hat kim loai b chai chua
kip tr¢ lai trang thai ban dau ma lai tiép tuc bién dang, do d6 ting suét trong khdi kim
loai s& 1n, hat kim loai gion va c6 thé bi nut.

Néu léy hai khéi kim loai nhu nhau cung nung dén nhiét do nhat dinh r6i rén trén
may bia va my ép ta thdy mirc d6 bién dang trén may baa 16n hon, nhung d6 bién dang
téng cong trén may ép 16n hon.

2.3. Phan loai cac phuwong phap gia cong ap luc

Nhitng dang co ban cua gia cong kim loai béng ap luc 1a: Can, kéo, ép, rén (tu do,
trong khuon) va dap.

2.3.1. Phuwong phdp can kim logi:

Cén 13 qua trinh cho kim loai bién dang giira hai truc can quay ngugc chiéu nhau
¢6 khe hé nhé hon chiéu cao ciia phoi, két qua lam cho chiéu cao phoi giam, chiéu dai
va chiéu rong phéi ting. Hinh dang cua khe hé giita hai truc can quyét dinh hinh dang
ctia san pham. Qua4 trinh phoi chuyén dong qua khe ho truc can 1a nhd ma sat giira hai
tryc can voi phdi. Can khong nhiing thay d6i hinh dang kich thudc cua phdi ma con
nang cao chat lugng san pham.

D

hy "|1,B
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Hinh 2.3. So do can kim loai

Can c6 thé tién hanh & trang thai nong hoic trang thai ngudi. Can nong c6 vu diém:
tinh déo ctia kim loai cao nén d& bién dang, ning suit cao, nhung chét luong bé mit kém
vi 6 tbn tai vay sét trén bé mit phoi khi nung. Vi vy can néng dung dé can tho, can
tam day, can thép hop kim. Can ngudi thi nguoc lai chit lugng bé mit tot hon song kho
bién dang nén chi dung cén tinh, can tim moéng, dai hoic kim loai mém.

Diéu kién dé kim loai c6 thé can dugc goi 1a diéu kién vao. Khi kim loai tiép xuc
vo1 tryc can thi chung chiu hai lyc: phan lyc N va lyc ma sat T, néu hé sb ma sat gitra
truc va phoi la f thi: T= N.f - f=tgf.

2.3.2. Phuwong phadp kéo kim logi:

Kéo 1a mot qua trinh gia cong kim loai bang ap luc, trong d6 phoi kim loai dugc
kéo qua 16 khuon kéo 1am cho tiét dién ngang cua phoi giam va chiéu dai ting. Hinh
dang va kich thudc cua chi tiét giong 16 khudn kéo.

Pic diém: Kéo ¢ thé tién hanh ¢ trang thai nong hodc trang thai ngudi. Phuong
phap nay cho san pham c6 d6 chinh xac cap 2+4 va d6 bong V7 V9.

Cong dung: Kéo dung dé ché tao cac thoi, éng, SO1 béng thép hodc kim loai mau,

gia cong tinh cdc médt ngoai ong can c6 moi han va mot s6 cong dung khéc.

Hinh 2.4. So do kéo kim loai
1.Phoéi  2.Ld khuon 3. Khuon kéo
2.3.3. Phwong phap ép kim logi:
Ep la mot phurong phép gia cong kim loai bang ap luc, trong d6 phéi kim loai duoc

ép qua 16 khuon dé c6 duge hinh dang va kich thudc yéu cau can thiét.
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Pic diém: Nang suit cao, do chinh xac va do nhin bé mit cao, ép dugc cac san
pham c6 tiét dién ngang phtrc tap tuy nhién két cdu ép kha phire tap, khuén ép yéu cau
d6 chéng mon cao.

Cong dung: Ché tao cac thoi kim loai mau c6 duong kinh tir 5+-200 mm, cac duong

ong co dudng kinh ngoai dén 800 mm, chiéu day tir 1,5+8 mm va mot sd profin khéc.
I 2 4 3

IR
a) b)

Hinh 2.5. So' do ép kim logi
a.Epsoi b.Epthanh c. Ep ng
1. Piston 2.Xylanh 3.Kimloai 4.Khuénép 5.Lditaold
2.3.4. Phwong phap reén:

Rén tu do 1a qua trinh gia cong kim loai bang ap luc ma kim loai bién dang khong
bj khéng ché boi mot mit ndo khac ngoai bé mit tiép xuc gitta phoi kim loai voi dung
cu gia cong (bua, de). Dudi tac dung cta lyc P do bua gay ra phan lyc N tir de, khdi kim
loai bi bién dang, su bién dang nay chi bi khong ché boi hai mat trén va dudi con céc

mat xung quanh hoan toan tu do.

: 2
B Rl

Hinh 2.6. So do rén tw do
1.Bta 2.Phoi 3.De

bic diém:

+ Do chinh xac, d6 bong bé mat chi tiét khong cao, ning suat thap.

+ Chét lugng va tinh chat kim loai ctia tirng phan trong chi tiét kho dam bao
gbng nhau nén chi gia cong duoc cac chi tiét don gian hay cac bé mat khong
dinh hinh.

+ Chét lugng san pham phy thudc vao tay nghé cong nhan.
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+ Thiét bj va dung cu rén ty do don gian.

+ Sur dung chu yéu cho san xuat don chiéc, hang loat nho.

Rén trong khudn (con goi 1a dap thé tich) 1a phuwong phap gia cong ap luc, trong

d6 kim loai dugc bién dang han ché trong long khuon dudi tac dung cua luc dap.

Qua trinh bién dang cua phéi trong 1ong khudn dugc chia 1am 3 giai doan:

+

Giai doan dau: Chiéu cao ciia phoi giam, kim loai bién dang va chay ra xung
quanh, theo phuong thing dimg phdi chiu g suit nen, con phuong ngang
phoi chiu Gmg suat kéo.

Giai doan 2: Kim loai bit diu kin ctra bavia, kim loai chiu ung suat nén
khéi, mit tiép xtc giira hai nita khuon trén va dudi chua ap sat vao nhau.
Giai doan cudi: Kim loai chiu ung suét nén khdi triét dé, dién dﬁy nhiing
phan sdu va mong cta 10ng khudn, phan kim loai thira s& tran qua cira bavia

vao ranh chira bavia cho dén lac 2 bé méat khudn ap sat vao nhau.

Hinh 2.7. So' do ddp thé tich
1. Khuon duoi 2. Médt phan khuéon 3. Khuon trén 4. Ranh bavia
5.Phdi 6. San pham

bac diém:

+
+

+

Ché tao phoi c6 hinh dang phtrc tap, d0 chinh xac cao, nang suét cao.

D@ co khi hoa va ty dong hoa, chét luong san pham dong déu, it phu thudc
vao tay nghé cong nhan.

Thiét bi cAn cong suit 16n, d6 climg virng va do chinh xéc cao.

Chi phi ché tao khuéon cao, khudn 1am viéc phai lam viéc dugc trong diéu
kién nhiét d6 va ap luc cao.

Dung trong san xuat hang loat va hang khoi.

2.3.5. Phwong phdp dap tim:

Dap tam 13 mét trong nhung phuong phép tién tién cta gia cong ap luc dé ché tao

san pham tur vat li¢u tam, thép ban hoac dai cudn.
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Dap tAm c6 thé tién hanh & trang thai néng hoic ngudi, song chu yéu gia cong &
trang thai ngudi vi vay con goi la dap ngudi.
bic diém:
+ Naing suat cao, d& co khi hoa va ty dong hoa.
+ Chuyén dong thiét bi don gian, cong nhan khéng can trinh d6 qué cao.
+ Cothé dap duoc cac chi tiét phtc tap, dep va c6 do bén cao.
Cong dung:
+ Dap tAm dung rong réi trong cac nganh cong nghiép dic biét, nganh ché
tao may bay, nong nghiép, 6 t0, thiét bi dién,. ..
Cong nghé dap tim duoc dic trung béi hai nhém nguyén cong chinh: nhém nguyén
cong cit dit, nhom nguyén cong tao hinh.
+ Nhom nguyén cong cat dut: 1a nguyén cong tach mot phan cta phoi khoi
phan kim loai chung. Gom: cit dut, cat phoi, dot 19.

\ Chav
[P

—]
1

—

7, Céi

MR

b)
Hinh 2.8. M{t s6 nguyén cong trong nhom nguyén cong cat dirt
a. Cit dit b. Dap cat
+ Nhom nguyén cong tao hinh: 1a nguyén cong dich chuyén mot phan cua
phoi ddi voi phan khac ma phoi khong bi pha huy. Gom: uén, dap vudt,

uon vanh, top miéng, gian rong, vién mép, ghép moi, miét.

4}

Hinh 2.9. Mot s6 nguyén cong trong nhém nguyén cong tao hinh
a. Top miéng b. Dap vubt c. Udn vanh
2.3.6. Uén kim loai

Ubn 13 nguyén cong lam thay ddi huéng cua truc phoi.
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Trong qué trinh udn, cac 16p kim loai phia trong goc udn bi nén va co lai & huéng
doc va bi kéo ¢ huong ngang. Cac 16p kim loai phia ngoai thi nguoc lai, chiu kéo va dan
dai ¢ hudng doc va bi nén & hudng ngang. Giira cac 16p co ngin va dén dai 1a 16p trung
hoa, d6 dai cua 16p trung hoa bang do dai ban du cua phéi. Ban kinh uén cong cang bé

thi mtrc d6 kéo, nén cang 16n c6 thé 1am cho vat uon bi nat né.

hl? Cl‘lfl}-’

S

Lop trung hoa
I

Hinh 2.10. So do6 uoén

Cudn 12 hoat dong cudn cac mép cua phdi dé tao thanh chi tiét co dang vong neo

hoac hinh truy.

Hinh 2.11. So d6 cuén
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CHUONG 3. THIET KE PONG HQC VA LUA CHON
KET CAU MAY HQP LY

3.1. Lua chon két cAu may:
3.1.1. Cic phwong dn thiét ké

Tir cac s6 lidu dé thiét ké nhu cac thong sb vé kich thude phéi 6 thé 16¢ duge va
vat li€u cua phoi dé)ng thoi yéu cau dit ra la may thiét ké dat duge nang suit cao, do
chinh xac cao, d4p tng nhu cau san xuit ta tién hanh so sanh wu nhuoc diém cia may
16¢ dng 4 tryc so véi may 16c dng 2 truc, 3 truc thi em chon may 16c éng 4 truc dé thiét
ké. Ciing dua trén nguyén tic phoi duoc ép nho hai truc III va IV, ddng thoi duoc cudn

sang phai va trai thong qua chuyén dong quay cia truc cudn 1.

Hinh 3.1. So d6 mé ta cdc chuyén dong ciia truc uon (hay con goi la truc loc)

- Céc chuyén dong can thiét: Phoi duoc dua vao dong thoi nang truc 11 1én ding
bang chiéu day ctia phéi, sau d6 nang truc III 1én dé bé cong doan dau cua phdi.
Truc I quay s& lam phoi bi cudn sang phai. Ha truc 3 xudng va truc I tiép tuc cudn
phoi sang phai khi dén mép, dumng truc I ddng thoi nang truc IV 1én bé cong dau
con lai, tiép dén cho truc I quay nguoc lai 1am phdi bi cudn sang trai. Ctr [am nhu
thé cho dén khi kich thudc cua phoi dat yéu cau.

3.1.2. Lwa chon phwong dn dén déng cho phéi:

- Qua trinh uén dién ra khi phéi thép tAm chuyén dong tinh tién di qua cac truc
udn. Céc truc udn chuyén dong tinh tién 1én xuéng dé tao ra bién dang udn.

- C6 nhiéu phuong phap tao chuyén dong cho phoi thép nhung can lwa chon mot
phuong phap dam bao céac diéu kién sau:

+ May thiét ké c6 hinh dang va két ciu hop 1y theo quan diém cong nghé ché
tao va lap rap.
+ Vit liéu ché tao chi tiét may dugc chon hop ly, ddm bao cac yéu cau lién quan

dén cong dung va di€u kién sir dung may.
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+ May phai c6 khéi lwong va kich thude nho gon.
+ Gia thanh va chi phi cho st dung 1 thip nhit, phu hop véi diéu kién hién co.
Tt nhitng yéu cau va phuong an thiét ké da lya chon trén ta chon phwong phap dan
dong phoi bang cach truyén chuyén dong quay cho truc I va truc IL, IIL IV chuyén dong
tinh tién.
Diéu kién dé phéi c6 thé di chuyén 1a:
Fus = f.Fn = Fy

Trong d6:  Fums :1a luc ma sat trén ving tiép xac  (N)

F. :luc vong cin truyén (N)
Fn :luc nén trén cac truc (N)
f  :hésbmasat

3.1.3. Lwa chon phwong dn truyén dong quay cho truc 1 (truc chinh):
s Phwong dn 1: Str dung dong co thiy luc.
C6 nhiéu loai dong co thuy luc nhu: dong co banh rang, dong co canh gat, dong

co piston ...tuong ing vdi cac loai bom dau 1a cac loai dong co dau.

y

So d6 nguyén ly:

il

Cha thich:

Cac phan tr /_ 1 - Bé diu

thiy e 1 2 - Pong co dién

3 - Bom déau

4 - Céac phan tr thuy lyc
5 - Pong co thuy lye
6-Trycl

Hinh 3.2. So' do sir dung dong co thity luc
Nguyén 1y hoat dong: Khi dong dién cho dong co dién quay 1am cho bom dau
hoat dong, bom dau 1én cho hé théng. Khi van dao chiéu & vi tri gitra thi luong dau bom
1én s& thong qua van tran chay vé bé. Khi van dao chiéu ¢ hai vi tri trai hodc phai thi dau
dugc cung cap cho dong co dau, nhd chuyén dong cua dau lam cho roto cta dong co
quay va lam truc dong co quay truyén chuyén dong quay cho cac b phan chip hanh
nhu hop giam toc

SVTH: Nguyén Bao Viét GVHD: TS. Nguyén Pham Thé Nhan 18



Thiét ké va mé phéng mdy léc ong 4 truc

e Uu diém va nhuge diém:
+ Uu diém:
- Momen khoi dong va chdng qua tai tot.
- Piéu chinh toc do d& dang.
- Két cdu dong co nho gon .
- Lam viéc duoc & méi trudng khic nghiét nhu ngip nudc, dé chay nd. ..
+ Nhuoc diém:
- Dé dong co hoat dong dugc thi can phai co nhiéu thiét bi khac di kém vi thé
hé théng kha phirc tap, kho sira chita va thay thé va gia thanh cao.
s Phwong dn 2: St dung dong co dién.
Pong co dién 1a loai dong co duoc sir dung nhiéu trong cong nghiép ciing nhu gia

dung. Co rat nhiéu loai dong co dién nhu: dong co mat chiéu, dong co déng bd, dong

co khong dong bo 3 pha,...
So d6 nguyén Iy:
LT Chii thich:
[ I - Dong co dién
z— S i 2 - Hé thong phanh ham
e : 3 - Hop giam toc
4 - Banh rang an khdp trong
kY, o'/ 5-Trucl

Hinh 3.3. So do sir dung dong co dién
Nguyén ly hoat dong: Khi dong dién cho dong co hoat dong thi trén cac cudn day
cua stato va roto dong co sinh ra hién twong cam tng di¢n tir lam cho roto quay. Truc
dong co quay truyén chuyén dong quay cho co ciu chip hanh nhu hop giam tdc, cac bd
truyén ngoai t6i truc I ctia may.
e Uu diém va nhuoc diém:
+ Uu diém:
- Két cau don gian, khong can cic thiét bi di kém phirc tap.
- Dé lép dat stra chira va thay thé, van hanh tin cay.
- Gia thanh ré, thong dung.
+ Nhuoc diém:
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- Kho khin trong viéc khai dong dong khai dong 16n (4 dén 7 1an dinh mirc)
lam sut ap luoi dién va lam nong dong co.
- Momen khoéi dong nho.
- Kich thudc 16n hon so véi cac loai dong co khac c6 clng cong suit.
> Két ludn: Voinhirng vu nhuge diém va két cdu nhu trén va voi yéu cau két ciu may
nho gon, phit hop véi yéu cau cong nghé va diéu kién hién c6, gia thanh thap ta lua
chon phwong 4n dung dong co dién tao chuyén dong quay cho truc I dé tao chuyén
dong cho phoi thép.
3.1.4. Lwa chon phwong dn di chuyén cho hai truc uén:
% Phwong dn I: Hai truc bén di chuyén thing dirng.

| Chau thich:
1 1 - Truc 111
2-Trucl
3 - Phoi uon
4 - Truc IV
5-Trucll

Hinh 3.4. So @6 bo tri truc cho phuong dn 1
+ Uu diém: Ché tao ranh truot don gian.
+ Nhuoc diém: kho khin khi ubn cac dng co duong kinh nho.

% Phwong dn 2: Hai truc bén di chuyén xién va hop véi nhau mét géc 60"

Chau thich:
¥ X | - Truc 11

2-Trucl

3 - Phéi uén

4-Truc IV

S5-"Trucll

Hinh 3.5. So d6 bo tri truc ciia phirong dn 2
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+ Uu diém: Ubn dugc nhitng dng c6 dudng kinh 16n va nhimg duong éng nho.
Dong thoi do truc bén ép theo phuong xién goc nén ép kim loai nhanh bién
dang hon cho nén ning suit cao hon.

+ Nhuoc diém: Ché tao ranh trugt khé khin hon.

> Két ludn: Vi nhitng wu nhuoc diém trén ta lya chon phwong an 2 cho 2 truc ubn di
chuyén xién goc 60° dé nang cao ning suit, dam bao tinh cong nghé cho may va dam
bao do chinh x4c cua san pham.

3.1.5. Lwa chon phwong dn truyén dpng ning hai truc uon:

s Phwong dn 1: Str dung xilanh thuy luc.

Ta c6 thé dung xilanh thuy luc dé tao chuyén dong tinh tién cho cac truc uén.

Nguyén 1y hoat dong: Khi ta dong dién cho dong co bom dau hoat dong dau s&

duoc bom 1én hé théng. khi van dao chiéu & vi tri gitra thi dau s& chay qua van an toan
vé bé. Khi van an toan & vi tri bén trai thi xilanh duoc cung cap dau chuyén dong di 1én
day truc uén di 1én udn phoi. Khi van dao chiéu & vi tri bén phai thi dau s& duoc ép 1én
phia trén lam cho xilanh di xudéng manh theo truc udn di xuéng. Néu mudn ding ta chi
viéc cho van dao chiéu vé vi tri giira 1a xilanh ding lai & bat ki vi tri ndo mong muén.

<

+_| =

Cac phim tir . =i
thily fye Chu ‘tthh.
| - Bé dau

2 - Dong co dién

3 - Bom dau

4 - Cac phan tr thity lye
5 - Truc udén

6 - Xi lanh thuy lyue

Hinh 3.6. So' do sir dung xilanh thuy lirc
e Uu diém va nhuoc diém:
+ Uu diém: Truyén dong dé dang, két cdu don gian.
+  Nhuoe diém: Do tinh nén duoc ciia dau nén c6 thé lam piston khong 6n dinh
va lam sai s6 ban kinh cung udn.

% Phwong dn 2: Dung b¢ truyén truc vit - banh vit va co cau vit me - dai oc.
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Dy 13 hé thong truyén dong bang co khi duoc sir dung kha nhiéu trong cac lai may
gia cong thép dac biét 1a cac may cong cu.

(]

Cha thich:

1 - Dong cor
2-0lan

3 - Khdp noi

4 - Truc vit banh vit
5 - Vit me dai dc

6 - Truc uon

Hinh 3.7. So do sir dung bo truyén truc vit - banh vit va co cdu vit me - dai é¢

Nguyén 1y hoat ddng: Khi mudn céc truc chuyén dong thi ta nhan nat khoi dong
cho dong co dan dong hoat dong. Pong co quay 1am cho truc vit ndi véi truc dong co
quay, truc vit tao chuyén dong cho banh vit quay. Banh vit lap trén truc vit me quay
thong qua rianh then hoa truyén chuyén dong cho truc vit me quay. Vi dai 6c dugc lap
¢d dinh trén than may nén khi truc vit me quay dai ¢ ding yén thi truc vit me phai tinh
tién 1én xudng va tao chuyén dong cho cac truc ép.

bac tinh cho bd truyén nay lam cho co ciu vit me dai 6¢ quay cham lai, vit me dai
dc chiu duoc luc ¢ép (luc doc truc) rat 16m, van tdc truot chuyén dong thép.

CAu tao cua truc vit me c6 3 doan. Poan dau dé lép rap véi banh vit, doan cudi ap
chat vao cbc an toan va ti vao gbi truc, doan giita ¢6 ren va duogc lap voi dai 6c bang
dong dé diéu chinh luong ép.

Ren duoc dung trong vit me dai ¢ 1a loai ren hinh ring cwa c6 tinh ty ham cao.

e Uu diém va nhwoc diém:

+ Uu diém: 6n dinh, khong c6 sai 1éch khi bi nén nhu dau thuy lyc.

+  Nhuoce diém: Kho khan trong viéc ché tao truc vit banh vit.
> Két lugn: Véi nhitng phan tich nhu trén ta Iya chon phuong an 2 sir dung co cau

vitme - dai dc truyén chuyén dong tinh tién cho hai truc udn. Tao ra d6 chinh xac cao
cho san pham.
3.1.6. Lwa chon phwong dn truyén dong truc ép dudi:

Tryc II véi nhiém vu ting luc phap tuyén dé dam bao phdi quay khong bi truot

trong qua trinh gia céng va rut ngan khoang cach giira cac truc dé gia cong dugc doan

dau phoi mot cach dé dang.
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Truc ndy chi ¢6 chuyén dong tinh tién 1én xubng dé ép phoi va nhan chuyén dong
quay cua truc I. Ta ¢ cac phuong an truyén dong sau:
% Phwong dn 1: Str dung co ciu truc vit-bdnh vit va co' ciu vit me-dai oc.
Co cau nay tuong ti co cdu ning ha hai truc udn dd néu & trén tuy nhién do khong
c6 kha ning nén khi tai trong thay d6i nén phéi thép s& kho di chuyén khi tai trong 16n
vi viy qua trinh uén s& khong 6n dinh.

So dd nguyén Iy:

6§

Chi thich:

1 - Pong co
2-Olan

3 - Khop noi

4 - Truc vit banh vit
5 - Vit me dai dc
6-Trucép Il

Hinh 3.8. So do sir dung bo truyén truc vit - banh vit va co cau vit me - dai éc dé
nang ha truc duoi
s Phwong dn 2: Stwr dung xilanh thiy luc.
So dd nguyén ly:

£
—-—

- P
s
= 1
".'..!
|
L 8
Ciic phan
thuy lpe
> Ch thich:
X 1 - Bé dau
- 2 - Pong co dién
3 - Bom dau
1 4 - Cac phan tir thuy lue
5-Truceép Il

6 - Xi lanh thay lire

Hinh 3.9. So do sir dung xilanh thuy luc de nang ha truc duoi
Nguyén Iy hoat ddng: Ban dau khi m&i dua phoi thép tim vao may thi truc I ¢ vi

tri dudi cung. Ta bam nut diéu khién cho dong co dién hoat dong lam cho bom hoat

SVTH: Nguyén Bao Viét GVHD: TS. Nguyén Pham Thé Nhan 23



Thiét ké va mé phdng mdy léc éng 4 truc

dong. Bom dau 1én 2 piston nang truc II di 1én nhd lwc ép cua dau 1én hai 2 xilanh. Khi
tryc I dd 1én ép duoc vao phoi thép thi 4n nat ding van dao chiéu hoat dong truc II s&
dung tai vi tri mong mudn.

Sau khi gia céng xong ta bam nat diéu khién cho van dao chiéu hoat dong dao
chiéu cho dau chay vé bé nhd trong lwong cua truc tao ra luc ép dau chay vé bé dau cho
dén khi xilanh xudng t6i diém chét duéi.

Ngoai ra can bd tri thém co cu thanh truyén giita hai piston dé dam bao tinh di
chuyén dong thoi ciia hai piston va can bang luc giira hai dau truc uén I1.

e Uu diém va nhuoc diém:
+ Uu diém: Nho tinh nén duoc cua dau nén, trong qua trinh 16¢ thi truc I ¢6 thé
dich chuyén 1én xudng dugc khi tai trong ctia qua trinh bién dang phirc tap thay
ddi, 1am cho qua trinh 16¢ duoc tot hon. Déng thoi dé ché tao hon so vai dung
truc vit - banh vit.

+ Nhuoc diém: Két cdu phirc tap, kho bao tri stra chira, gia thanh cao.

> Két ludn: Ta lwa chon phuong an 2 str dung xilanh thuy luc dé tao chuyén dong cho
truc ép vi kha nang nén cua dau thich hop khi tai trong thay doi dam bao qua trinh
ubn 6n dinh dam bao tinh chinh xac cta sam pham.
3.1.7. Lwa chon phwong dn thdo sin phim
Dé thao san pham khi di gia cong xong, ta ding co cau xilanh thity luc dé thao san

pham. Nham dam bao tinh 6n dinh, lam viéc ém va chinh xac, dé ché tao.

o

Hinh 3.10. Co cdu thdo san pham

Nguyén ly 1am viée: Khi san pham da 16c xong, mudn thao san pham ra khoi may,
dau tién ta cap dién cho van dao chiéu 4/3 diéu khién xilanh 1 lam viéc. Cap dién cho
cudn nam cham & vj tri A, dau di 1én kéo xilanh di xuéng d@)ng thoi xilanh kéo co cau
d5 tryc chinh ra ngoai. Tiép theo, ta cip dién cho van dao chiéu 4/3 diéu khién xilanh 2
lam viéc. Khi cudén nam chadm & vi tri A c6 dién, dau di 1én kéo xilanh di xuéng d@)ng
thoi nang truc chinh di 1én. Khi khong cép dién cho van dao chiéu nita thi xilanh & trang
thai treo, ta tién hanh thao san phim ra nhd can truc hodc ciu truc. Qua trinh théo san

pham xong ta cap dién cho cuon nam cham di¢u khién van ddo chiéu chuyén vé vi tri B,
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diéu khién xilanh 2 di 1én déy truc chinh ha xudng. Sau dé cap dién cho van dao chiéu
4/3 diéu khién xilanh 1 kéo co cdu d& truc chinh di 1én dé lip d& truc chinh.

3.1.8. Lwa chon cdch bé tri banh ring cho truc chinh

- i,

= oo

o

Hinh 3.11. Bé tri banh rdang cho truc chinh
Chon cip banh ring an khdp trong, phuong phap nay cé uu diém 1a c6 thé nang

tryc 16¢ 1én thong qua hé thdng xilanh nén c¢6 thé diéu chinh khe hé giita hai truc 16¢ do
d6 c6 thé ubn dng véi chiéu day khac nhau. Véi viée b tri cip banh ring an khép trong
lam cho khoang cach tryc nho lai nén két cdu may gon nhe hon, tiét kiém dién tich nha
xuong.

3.1.9. Xay dwng so dé dong ciia mdy:

V&1 nhiing phan tich va lga chon trén ta c6 so d6 dong ctia may sau:

o

N
><]
R

)
: : -
r’?Xl, N

7

\7/

Hinh 3.12. So do6 dong ciia may loc ong 4 truc
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3.2. Tinh toan dong luc hoc toan may
% Xéc dinh lyc udn:
Thong sb phéi:

- Ubn bng véi dudng kinh @pmax = 2100 (mm)

- Céc thong s6 k¥ thuat cta phoi:
+ Chiéu dai:L=IT. D=II. 2100= 6600 (mm) = 66 (dm)
+ Chiéu rong: 1800 (mm) = 18 (dm)
+ Do day: 50 (mm) = 0,5 (dm)

- Khéi luong phéi:
Q= V.y (kG)
Trong do: Q: Trong lugng chi tiét kG)

V: Thé tich ciia chi tiét (dm?)

v: Trong lugng riéng cua vat li¢u (kG/dm?)
- Vat liéu 1a thép nén: y = 7,852 (kG/dm?)
- Thé tich ciia phdi tim: V= 66.18.0,5 = 594 (dm?)

Khéi luong:

Q = V.y =594.7,852 = 4663 (kG)

bé phdi xoay duge thi mé men M phai 16n hon cdc m6 men can va lyc uén kim

loai gay ra: M =F.R
So b chon ban kinh truc chinh: R = 270 (mm)
M
Suy ra luc kéo =—
R
Vi diéu kién: F > Fiust + Fins2 + Finsy + Finss

Hinh 3.13. So do phan tich lyc tac dung lén cac truc
Luc tac dung bién dang kim loai:
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B.S2%.0p.n
F, = === = Ky.B.S.0

S.n .z
Trong do: K= T hé s6 udn tu do.

B - chiéu rong ctia phoi tAm (mm).
S - Chiéu day tAm ph6i (mm).
0}, - Gi6i han bén cua vt liéu (N/mm?).
n - hé sb dic trung cua anh huong bién cing thuong lay 1,6+1,8.
I - khoang cach giita hai diém tya.
Vay: F1 =0,05.1800.50.400 = 1800000 (N)
Mat khac: 2.F3.Cos 30° = F;

F1
> Fs =F4 === 1039230 (N)

Luc F1, F3, F4 >> F, nén co thé bo qua F»

Ta co: Fus = fF

Vi f1a hé sb ma sat 1an, Chon f = 0,1.

= Fms1 = F1.f = 1800000.0,1 = 180000 (N)
Fis3 = Fmsa = F3.f = F4.f = 1039230.0,1 = 103923 (N)
F > Fust + Fms3 + Fsa = 180000 + 103923 + 103923 = 387846 (N)
Chon F = 388000 (N).
- MO0 men phat dong truc quay 1:
M = F.R = 388000.270 = 104760000 (N.mm)

3.3. Tinh chon cong suit dong co va phan phdi ty sé truyén trén cac truc ciia hop
giam toc
3.3.1. Tinh chon cong suit dpng co

Dé chon cong sudt dong co ta tinh cong suat can thiét theo CT 2.8-[4]):

N
th = H (kW)

Trong d6: n- Hiéu suit truyén dong.
Nect- Cong suat can thiét.
N- Cong suit lam viéc tinh theo (CT 2.11-[4]):
F.V  388000.5,5
N=1000 ~ 100060
Sb vong quay lam viéc cua truc I:

= 35,57 (kW) (chon V = 5,5 m/ph)

Ta chon so bo s6 vong quay cta dong co: ng,=1500 (vg/ph).
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Ty s6 truyén chung cua hé thong:

Theo bang 2.4-[4], ta chon i,= 7 — 1ng= 66.
Vi ti s6 truyén 16n ndm trong khoang i= 50 = 400, nén ta chon HGT 3 cip khai

trién.

Hinh 3.14. So' do dong ciia hép giam toc
1. Truc uén. 2. Bo truyén banh ring trong. 3. Hop giam tdc.
4. Khép nbi. 5. Pong co.
Hiéu suit chung cua hé thong:
n=mn,*m,
n,: Hiéu sudt bo truyén banh ring. n,= 0,97
n,: Hi¢u suit ctia 6 lan. n,= 0,99
n,: Hiu suat khép noi. n,=1
= n=0,97%.0,99°.1= 0,842.
Vay cong suat dong co can thiét:
N 35,57
Net= —=—7=42,24 (kW)
n 0,842
Theo bang P1.3-[4] chon dong co dién khong dong bo 3 pha kiéu: 4A200L4Y3
N =45 (kW)
ngc =1473 (v/ph)
3.3.2. Phin phoi ty sé truyén
Ty s6 truyén dugc phan phdi theo nguyén tic:
+ Dam bdo khuon kho, trong lugng hop giam toc 1a nho nhat.
+ Pam bao diéu kién boi tron 1a tot nhat.
Doi véi hop giam toc 3 cap khai trién, dé tao diéu kién boi tron cap nhanh va cap
cham bang phuong phdp ngdm dau nhu nhau.
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-0,609

V6i ing= 66 — i1(inhann) = 0,4643. 17T = 5,96  (CT 3.18-[4])
i2(itg) = 1,205. i%ééTz= 3,6 (CT 3.19-[4])
i3(ich) = =3,07.

5,96. 3,6
% S6 vong quay trén céc truc hop toc do.
- Trucl :ni=ng = 1473 (v/ph)
ng 1473

- Trucll :np= ; = _5,96= 247,15 (v/ph)
n, 247,15

- Tryclll ‘m=—= = 68,65 (v/ph)
ltg 3,6
n3 68,65

- TruclV :ng=—=—>==22736 (v/ph)
ich 3,07

. ny 21,77

- Truccanl:ns =—=——=3,11 (v/ph)

Iprn

Thiét ké hop giam tdc 1am viéc 5 nam, mot nam lam viéc 300 ngay, ngay lam viéc
8 gio. Hop giam téc nhu d chon 1 hop giam tdc 3 cap khai trién c6 so ¢ nhu hinh 4.2
v6i dong co cd cong suat N = 45 (kW).
< Cong suat trén cac truc ciia hdp giam tdc:
- Trucl :Ni=Ng.n,.n3 =45.0,99.1 = 44,55 (kW)
- TruclIl : N2 =Ni.ng.m, =44,55.0,97.0,99 = 42,78 (kW)
- Tryc I : N3 = N2. 1.1, = 42,78.0,97.0.99 = 41,08 (kW)
- Truc IV : Ny = N3. 17.1, = 41,08.0,97.0,99 = 39,45 (kW)
- TRuyc V: N5 = N4 1.1, = 39,45.0,97.0,99 = 37,88 (kW)
% M0 men x0dn trén céc truc ctia hop tdc do:

N.
Mx=9,55.10°— (Trang 49-[4])
n

1

N; 44,55
- . = 3 — = 3
True T My =9,55.10°. 1 = 9,55 10°. 2

— 288,83 (N.m)

N 42,78
- Trucll : My,=9,55. 10>, = =9,55. 10>, ——= 1653,04 (N.m)
ny 247,15

N 41,08
- Truc I : Mys=9,55. 10%. = = 9,55, 10> ——=5714,7 (N.m)

ns 68,65
N 39,45

- Truc IV : Myy=9,55. 10°. = = 9,55. 10°. ——= 16849,17 (N.m)
ny 22,36

N 37,88
- TrucV : Mys=9,55. 103. — = 9,55. 10°. 35— 113048,12 (Num)

ns

2
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3.4. Tinh chon dgng hoc ctia by phan ép
3.4.1. M6 hinh co ciu

Pé tao ra luc ép cho qua trinh udn duoc 6ng ta phai thiét ké sao cho qua trinh cudn
6ng luc ép dé tao ra bién dang tam kim loai dugc 6n dinh c6 hiéu qua.

&
i
- . 7
— -
U1l \
1 \ »
—

Cha thich:

1 - Dong cor

2-0 lan

3 - Khdp ndi

4 - Truc vit banh vit
5 - Vit me dai 6¢

6 - Truc uon

Hinh 3.15. M6 hinh co cdu tao luc ép
Luc ép duoc tao bdi dong co truyén dong truc tiép qua bd truyén truc vit- banh vit
va truyén dén vit me- dai ¢ tao luc ép. Pic tinh cho bd truyén nay 1am cho co cau vit
me- dai oc quay cham lai, vit me- dai bc chiu duoc luc ép (luc doc truc) rat 16n, van toc
truot chuyén dong théap.
+) Chon van tdc vit me- dai 6¢c: V=1 m/ph.
+) Luc ép duoc phan b trén hai truc do d6 né s& bang lyc udn chia udn:
F; F4 1039230
F.= 2 3 = 519615 (N).
3.4.2. Tinh chon cong suit dpng co

Dé chon cong suit dong co ta tinh cong suét can thiét:
N
Net = ; (kW) (CT 2.8-[4])

Trong d6: n- Hiéu suit truyén dong.
Nect- Cong suit can thiét.
N- Cong suit lam viéc tinh theo (CT 2.11-[4]):
F.V 5196151
T 1000 1000.60
Hiéu suit chung cua hé thong:
n=n,2n,*n;>n, m,
n,: Hiéu suét bo truyén truc vit- banh vit. n,= 0,7

= 8,66 (kW)

n,: Hi¢u sut cta 0 lan. n,= 0,99

n,: Hiéu suat khép ndi. n,=1
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n,: Hi¢u sudt bo truyén vit me- dai dc. 1 =08
n,: Hi¢u sut bo ly hop. n,=0,95
= n=0,72.0,99*.1°.0,82.0,95= 0,29.

Viy cong suat dong co can thiét:

N 8,66
Nee=—=—"-=29,86 (kW)
n 0,29
Vay ta chon dong co di¢n c6 cong suit 16n hon Ni. Theo bang P1.3-[4], chon dong
co dién kiéu 4A180M4Y3 co:
N=30 (kW)
n= 1470 (vg/phut).
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CHUONG 4. TINH TOAN PONG LUC HQC
VA THIET KE CAC BQO TRUYEN

4.1. Tinh toan hdp giam téc (HGT)

Xéc dinh cong suat dong co, ) vong quay trén truc, phuc vu cac budc tinh toan
thiét ké cac bo truyén, truc va 6.

Theo chuong 3 ta tinh dugc cong suat, sd vong quay va momen xo0dn trén cac

truc.
Bang 4.1. Thong 56 hop giam toc
bong co I II III 1A
i | 1 | 596 | 3.6 | 307 |
n (vg/ph) 1473 1473 247,15 68,65 22,36
N (kW) 45 44,55 42,78 41,08 39,45
My (Nm) 291,75 288,83 1653,04 5714,7 16849,17

4.2. Thiét ké cac b truyén
4.2.1. Thiét ké bé truyén cip nhanh:
4.2.1.1. Chon vt liéu:
- Béanh nho: Thép C55 thuong hoa, tra bang 3.8-[2] ta c6 co tinh:
+ 0 =640 (N/mm?)
+ 0,4=320 (N/mm?)
+ HB = 220.
- Banh 16n: Thép C45 thuong hoa, tra bang 3.8-[2] ta c6 co tinh:
+ 6, =580 (N/mm?)
+  64=290 (N/mm?)
+ HB = 180.
Dé c6 thé chay mon tbt, ta 1y d6 ran ctia banh nho 16n hon do ran cua banh 1én
khoan 20 dén 50 HB.
HB,=HB,+(20+-50)HB
4.2.1.2. Tinh irng sudt cho phép:
% Ung suét tiép xtc cho phép:
[6], =[0]\.. Kn  (CT 3.1-[2])
Trong do6:
[0]w: Ung suét tiép xtic cho phép (N/mm?).
Ky : Hé s6 chu ky tmg sut tiép.
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. 6N
Ky= [~ (CT3.2-[2])
Nid

Xem banh ring chiu tai trong khong ddi nén:
Niw=N=60.un.T (CT 3.3-[2)])
Trong d6: n: S6 vong quay trong mot phut ctia banh ring.
T: Tong sb gio 1am viéc. T= 8.300.5= 12000 (gio).
u: S6 1an an khép ctia mot rang khi banh ring quay mét vong.
Vay s6 chu ky twong duong:
- Banh16n: Nuw=600.1.247,15.12000= 1,78.10°
- Banhnhd: Nii=600.1.1473.12000= 10,6.10°
Theo bang 3.9-[2], ta ¢6 No= 107, [0]notx= 2,6 HB

Do Nui, N2 >> N, nén khi tinh tng suat cho phép ctia banh nhé va banh 16n lay

Ung suét tiép xuc cho phép ctia banh nho:
[c],,= 2,6.220= 572 (N/mm?)
- Ung suat tiép xuc cho phép cuia banh 16n:
[6],,= 2,6.180= 468 (N/mm?)
% Ung suit udn cho phép:
Ring lam viéc hai mit (ring chiu tng suit thay doi d6i chiéu)

[6],= —

nKs'
Trong d6: 6_;: Giéi han méi udn trong chu ky dbi ximg.

Ky (CT3.6-[2])

n: Hé s6 an toan. n = 1,5.
K,: Hé s6 tap trung Gng suat ¢ chan rang. K, = 1,8.
ldy Ky = 1 do Nui, N2 >> N,
Gi6i han moi uén cua thép:
- C55 thuong hoa: 6.,= 0,4.0,;,= 0,4.640= 256 (N/mm?)
- C45 thuong hoéa: 6= 0,4.0,,= 0,4.580=232 (N/mm?)

[0],= T3 g~ 9181 (N/mm?)

[c] ,= = 85,93 (N/mm?)

1,5.1,8
4.2.1.3. S0 bj chon hé so tdi trong:
Ksb: 1,5.
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4.2.1.4. So'bj hé sé chiéu réng banh ring:
Ya=0,5.
4.2.1.5. Tinh khodng cdach truc theo cong thirc:

i/ 105106\ KN
A>(i+1). ( ' ) —L (CT 3.10-[2)])

[Olix.1 ' Ya.0.n)

31/1,05.10°\°  1,5.44.55
A> (596 +1). 282,17 (mm)

468.5,96) 0,5.1,15.247,15
0’ = 1,15: hé sd phan anh su ting kha ning tai tinh theo sirc bén tiép xtic cta
banh rang nghiéng so voi banh ring thang.
Chon As, = 300 (mm).
4.2.1.6. Tinh vdn téc ciia banh ring va chon cép chinh xdc ché tao bdnh ring:
Van toc vong clia banh rang tru:
n.d.ng 2m.A.ng 21.300.1473

= = = = T 3.17-[2
60.1000  60.1000.(i+ 1)  60.1000.(5,96 + 1) 6,65 (m/s)  (CT 3.17-[2])

Vay chon cap chinh x4c ché tao banh ring 1a 8 bang 3.11-[2].
4.2.1.7. Tinh chinh xdc hé so tdi trong K:

Hé sb tai trong dugc tinh theo cong thurc:

K=KuwKs (CT3.19-[2])

Trong d6: Ky = 1: Hé s tap trung tai trong.
Ka: Hé s6 tai trong dong.
2,5.m,

sin 3

Véi van toe vong V = 6,65 (m/s) va HB < 350 tra bang 3.14-[2] ta ¢6 Ka = 1,3.
VayK=1.1,3 =1,3.
Tinh lai khoang cach truc A:

A=AyS /K% = 300.° /% — 286,02 (mm)

Pé dam bao diéu kién boi tron ngdm dau: A = 290 (mm) .

Gia su: b>

4.2.1.8. Xdc dinh modun, sé ring va géc nghiéng banh ring:
Modun dugc chon theo khodng cach truc:
my = (0,01 = 0,02).A =(2,9 +5,8) (mm) (CT 3.22-[2])
Tra bang 3.1-[2] ta chon: m, = 5 (mm).
So bd chon goc nghiéng banh rang la 12°

S6 rang banh nho:
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 2.Acosp  2.300.cos12’
my.(it1)  5.(5,96+1)

1 =16,3 rang (CT 3.26-[2])

Lay Z; = 16 rang.
= S6 rang banh 16n: Z> =i.Z1 = 5,96.16 = 95,36 ring
Lay Z» = 95 rang.
Tinh chinh x&c goéc nghiéng banh rang
(Zy +Z>).m, (16+95).5
2A 2300
= B=arccos(0,956) = 17°3'.
4.2.1.9. Chiéu réng banh ring:
b= wya.A =0,5.290= 145 (mm)
Chiéu rong banh ring b théa man diéu kién:
> 2,5.m, _ 2,5.5
sinf sin17%3"

4.2.1.10. Kiém nghigm banh ring:

cosp= =0,956 (CT 3.28-[2])

=42,63 (mm)

< Kiém nghiém strc bén udn cia rang:
Theo cong thure 3.34-[2] ta co:
19,1.10° k.N
6u= 5 <[],
y.m“.Z.n.b.0
Trong do: K=1,3: H¢ s tai trong.
N: Cong suat ciia bd truyén (KW).
y: Hé s6 dang ring.

L= Cod? : S6 ring tuong duong trén banh.
0s“
Z 16 )
Zar1 Cos2p Cos217°3 17,5 rang.
Z 95

Zir= = = 103,935 rang.
927 Cos2B Cos217°3 299 Tang

Tra bang 3.18-[2] ta dugc:
y,=0,362,y,=0,517

n: S6 vong quay trong mot phut ctia banh ring dang tinh.

m: Mo dun.
9"21,4: Hé sb phan anh sy tdng kha nang tai .
b, ou : Bé rong va ing suét tai chan rang.

- Ung suét uon trén banh nho:

SVTH: Nguyén Bao Viét GVHD: TS. Nguyén Pham Thé Nhan

35



Thiét ké va mé phdng mdy léc éng 4 truc

19,1.10°kN  19,1.10°.1,3.44,55
ym2.Zgnb®  0362.52.16.1473.145.1,4

Cy1= = 25,55 (N/mm?)

- Ung suat udn trén banh 16n:
Y, 0,362 ,
Op=".0, = ——=.25,55= 17,89 (N/mm~) (CT 3.40-[2])
¥y 0,517
Vi o,1<[0y], 6,,<[0,,] nén banh ring dam bao d6 bén udn.
% Kiém nghiém stc bén banh ring khi chiu qué tai dot ngot:

Theo CT3.41-[2] va 3.42-[2] ta co:
Oixqt— Otx- | Kgt S[Gtxqt]

uqt =0y K [ uqt]

Mmax

Trong d6: K= = 2,2: Hé sb qua tai.
Otxqt* Ung suat tiép xuc khi qua tai.
o Ung suit tiép xtc.
cuqt:Ung suat udn khi qua tai.
Oy: Ung suat udn.

- Ung suét tiép xuc: (CT 3.14-[2])

1,05.10° [+ 1)3kN 1,05.10° [(5,96+ 1)3.1,3.44,55
On= —. — = . = 385,94 (N/mm?)
Ad b.n,.0 290.5,96 145.247,15.1,35

- Ung suat tiép xuc khi qua tai:
Cixgt™ Otxy/ K= 385,94./2,2= 572,44 (N/mm?)
- Ung suat udn khi qu4 tai:
Guqi1 = Ou1 K= 25,55.2,2= 56,21 (N/mm?)
Gugn= Ouz-Ky= 17,89.2,2= 39,358 (N/mm?)
- Ung suat tiép xuc cho phép khi qua tai:
[Geq1 |7 2.5.[6],, ;= 2,5.572= 1430 (N/mm?)
[6txq]= 2.5.[0], ,= 2.,5.468= 1170 (N/mm?)
- Ung suét udn cho phép khi qua tai:
[Guqii |7 0,801 = 0,8.320=256 (N/mm?)
[Guq2]= 0,8.6c40= 0,8.290= 232 (N/mm?)

Vi [Gtxqﬂ],[ctxqtz]> Opxqt VA [Guqtl],[cuqt2]> Oyqt1-Ougrz €N dam béo dd bén qua tai.
4.2.1.11. Tinh cac thong so chu yéu cua b truyén:

Céc thong sb chu yéu cua bd truyén duogc tinh theo cac cong thirc bang 3.2-[2]:
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- Khoang cach tryc: A =290 (mm)

- Modun: my = 5 (mm)

- Bérongrang: b = 145 (mm)

- Sé rang: Z1 = 16 rang, Z> = 95 rang
- Goc an khop: a=20°

- Gobc nghiéng: B =173

- Puong kinh vong chia:
_ Zl.mn _ 16. 5

- cosp "~ cos17°3 = 84 (mm)
Zr.my 95.5
dr= cosp = cos 17°3 = 497 (mm)
- Puong kinh vong dinh:

Dei = di + 2.my = 84 + 2.5 = 94 (mm)
De = d2+ 2.my =497 + 2.5 = 507 (mm)
- Puong kinh vong chan:
Dii = di-2,5my = 84 — 2,5.5 = 71,5 (mm)
D = d2-2,5my, =497 — 2,5.5 = 484,5 (mm)
4.2.1.12. Tinh lyc tic dung:

- Luc vong:
2.M,; 2.288,83.1000
P\=P,= a4 = < = 6877 (N)
- Luc hudéng tam:
tga thOO
P,=P,= pl.@= 877. s 17°3 2618 (N)

- Luc doc truc:
p, = P,,= P, -tgh= 6877.tg17°3=2109 (N)
4.2.2. Thiét ké bé truyén trung gian:
4.2.2.1. Chon vt liéu:
- Bénh nho: Thép 40Cr t6i cai thién, tra bang 3.8-[2] ta ¢ co tinh:
+ o= 800 ( N/mm?)
+  6.4=500(N/mm?)
+ HB =250
- Bénh 16n: Thép 40Cr thuong hoa, tra bang 3.8-[2] ta co6 co tinh:
+ op= 700 ( N/mm?)
+ 64=450 (N/mm?)
+ HB =210
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- Dé cb thé chay mon tdt, ta léy dd ran cta banh nho 16n hon do rin cua banh lén
khoan 20 dén 50 HB.

HB,= HB,+(20+50)HB
4.2.2.2. Tinh irng sudt cho phép:
% Ung suit tiép xtic cho phép:
[6], =[6]y,o-Kn  (CT 3.1-[2])
Trong do:
[0]i: Ung suat tiép xuc cho phép (N/mm?)
Ky : Hé s6 chu ky tmg sut tiép

6 |N
Ky= |=~ (CT3.2-[2])
Niq

Xem banh rang chiu tai trong khong d6i nén:
Nw=N=60.un.T (CT 3.3-[2])
Trong d6: n: S6 vong quay trong mot phut cta banh ring.
T: Tong sb gio 1am viée. T = 8.300.5 = 12000 (gid).

u: S6 1an an khép ctia mot rang khi banh ring quay mot vong.
Viy s6 chu ky twong duong:

Béanh 16n: N4 = 600.1.68,65.12000 = 4,94.10°
- Béanhnho: Nuws =600.1.247,15.12000 = 17,8.10°
Theo bang 3.9-[2], ta c6 N, = 107, [6]yon— 2,6 HB

Do Nigs, Niga >> N, nén khi tinh ¢mg suat cho phép ctia banh nhé va banh 16n lay
Ky = 1.
Do do:

Ung suat tiép xuc cho phép ciia banh nho:
[6],;= 2,6.250= 650 (N/mm?)
- Ung suat tiép xuc cho phép cuia banh 16n:
[0],.4= 2,6.210= 546 (N/mm?)
% Ung suit udn cho phép

Ring 1am viéc hai mit (ring chiu ing suét thay d6i doi chiéu).
0.1

[6]11: n.K

i O}

Ky (CT 3.6-[2])
Trong d6: 6_;: Giéi han méi udn trong chu ky dbi ximg.
n: Hé sb an toan.
K,: Hé s6 tap trung ing suat & chan rang.
léy K'I'\I = 1 do N1, Nz >> N,
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Gi6i han méi ubn cua thép:
- Thép 40Cr thuong héa: 6.,= 0,4.6,, = 0,4.700= 280 (N/mm?).
- Thép 40Cr t6i cai thién: 6_,= 0,4.0, = 0,4.800= 320 (N/mm?).

320 ,
= [0],;= m =118,52 (N/mm~)

2
[6],,= ——— = 103,7 (N/mm?)

4.2.2.3. S0 by chon hé so tdi trong:

Ksb= 1,5.
4.2.2.4. So by hé sé chiéu réng banh ring:
Ya=0,5.

4.2.2.5. Tinh khodng cdach truc theo cong thirc:

31 7105.10°)° KN
A>G+1). ( : ) 2 (CT 3.10-[2])

[Oix.1 Ty,-0.n3
6 2
A>(36+1)3 1,05.10 15.42.78 . o
= I\326.36) 05.1.15.68.65 >-00 (mm)

0 = 1,15: hé s6 phan anh sy ting kha ning tai tinh theo strc bén tiép xuc ctia banh
ring nghiéng so voi banh ring thang.

Chon Ag, = 360 (mm).
4.2.2.6. Tinh vdn téc ciia banh ring va chon cép chinh xdc ché tao banh ring:

Vin tdc vong ctia banh rang tru:

n.d.ny 2n.Any 21.360.247,15
T50.1000 60.1000.G+1)  60.1000.G.6+1) 2 (W) (CT3.17-[2])

Vay chon cap chinh x4c ché tao banh rang 14 9 bang 3.11-[2].
4.2.2.7. Tinh chinh xdc hé so tdi trong K:

Hé s6 tai trong duoc tinh theo cong thirc:

K=KuKq¢ (CT 3.19-[2])
Trong d6: K= 1: Hé s tap trung tai trong.

Kaq: Hé s6 tai trong dong.

2,5.m,

Gia su: b>—
sin 3

Véi van tde vong V=2 (m/s) va HB < 350 tra bang 3.14-[2] ta c6 Ke= 1,2.
Vay K=1.1,2 = 1,2 (khac so v&i h¢ s6 chon so bo).

Khodng cach true: A= Ay’ [z~ =360." /% = 3342 (mm) (CT 3.21-[2])
sb >
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Pé dam bao diéu kién boi tron ngdm dau chon: A = 350 (mm).
4.2.2.8. Xdc dinh modun, sé ring va géc nghiéng banh ring:

Modun dugc chon theo khoang cach tryc:

my= (0,01 + 0,02).A= (3,5 = 7) (mm) (CT 3.22-[2))
Tra bang 3.1-[2] ta chon: m,= 6 (mm).
So bd chon goc nghiéng banh rang 1a 12°
S rang banh nho:

2.A.cosp  2.350.cos12”
S+ 1) 6.3.6+1)

=248 (CT3.26-[2])

Lay Zs= 25 rang.
= S6 rang banh 16n: Zs=1i.Zs= 25.3,6= 90.
Lay Z4= 90 ring.
Tinh chinh x&c goc nghiéng banh rang:
(Z3 +Z4).my, (25+90).6
2A 2350
= B=arccos(0,986) = 9°35'
4.2.2.9. Chiéu réng banh ring:
b=wya.A=0,5.350= 175 (mm)
Chiéu rong banh rang b théa man diéu kién:
. 2,5.mn: 2,5.6
sinf sin9”35'
4.2.2.10. Kiém nghigm bdnh ring:

cosp=

=0,986 (CT 3.28-[2])

=90,1 (mm)

% Kiém nghiém strc bén ubn cia rang:
Theo cong thure 3.34-[2] ta co:
19,1.10° k. N
o,=——————= =<|[o
y.m?.Z.n.b.0 4
Trong d6: K =1,2: H¢ s tai trong.
N: Cong suat ciia bd truyén (KW).
y: Hé s dang rang.

Zw= : S6 ring twong duong trén banh.

Cos2p’
Z 25

205~ Cos2B Cos29°35
Z

Ziga= Cos? B_ Cos29°35

Tra bang 3.18-[2] ta dugc:

= 25,71 rang.

= 92,56 rang.
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y,=0,432,y,=0,517
n: S6 vong quay trong mot phut ciia banh ring dang tinh.
m: Mo dun.
0" = 1,4: Hé s6 phan anh sy tang kha nang tai .
b, ou : Bé rong va tmg suét tai chan ring.
- Ung suét udn trén banh nho:
19,1.10° kN 19,1.10°.1,2.42,78
T ym2Znb0  0432.6%.25247,15.175.14

Oy = 41,65 (N/mm?)

- Ung suat udn trén banh 16n:
Vs 0,432

=23 5,3 =——. 41,65= 34 %) (CT 3.40-[2
o= Ou3 =517 41,65= 348 (Nmm?)  (CT 3.40-[2]

Vi 6,3<[6,3], 6,4<[0,4] nén banh ring dam bao do bén udn.
% Kiém nghiém strc bén banh ring khi chiu qua tai dot ngot:
Theo CT 3.41 va 3.42-[2] ta co:

Gtxqt: Gix- ’thS [Gtxqt]

Guqt: Gu'Kq < [Guqt]

Mmax

Trong d6: K= =2.2: Hé sb qua tai.
Otxqt: Ung suat tiép xuc khi qua tai.
o Ung suét tiép xtc.
GuthUng suat ubn khi qua tai.
Oy: Ung sut udn.

Ung suat tiép xuc: (CT 3.14-[2])

1,05.10° [+ D3kN 1,05.10° |(3,6+1)3.1,2.42,78 5011 (N/enre?
= . v = . = mm
O A b.n3.0 350.3,6 175.68,65.1,15 1 ( )

Ung suét tiép xuc khi qua tai:
Oixgi= Otxy/ K= 501,1.4/2,2= 743,25 (N/mm?)
Ung suat udn khi qua tai:
Oyqi3= Ou3- K= 41,65. 2,2= 91,63 (N/mm?)
Oyqus= Oua-Kg= 34.8. 2,2= 76,56 (N/mm?)
Ung suat tiép xuc cho phép khi qua tai:
[6txqs|= 2.5.[0], ;= 2.,5.650= 1625 (N/mm?)
[Otxqua|= 2.5.[0],,= 2.5.598= 1495 (N/mm?)
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- Ung suét udn cho phép khi qua tai:
[6uqi]= 0.8.6.13= 0,8.500= 400 (N/mm?)
[6uqia]= 0.8.6¢p4= 0,8.450=360 (N/mm?)
Vi [Gtxqt3],[(5txqt4]> Oixqt V@ [Guqt3],[6uqt4]> Ouqt3-0uqus €N dam bao do bén qua tai.
4.2.2.11. Tinh cdc thong sé chii yéu ciia by truyén:

Céc thong sb chu yéu cua bd truyén dugce tinh theo cac cong thirc bang 3.2-[2]:

- Khoang cach tryc: A =350 (mm)
- Modun: my = 6 (mm)
- Bérong ring: b =175 (mm)
- S6 rang: Z3=25,74=90
- Goc an khép: a=20°
- Gobc nghiéng: B =935
- DPuong kinh vong chia:
Z3.my 25.6
3 cosf B cos 9°35' = 152 (mm)
Z4sm,  90.6
ds= = =548 (mm)

cosp  cos 9°35'
- Puong kinh vong dinh:
De3=d3 + 2.my= 152 + 2.6= 164 (mm)
Des= ds+ 2.mp= 548 + 2.6= 560 (mm)
- Puong kinh vong chan:
Diz=d3-2,5.my= 164 - 2,5.6= 137 (mm)
Dis=ds- 2,5.my= 560 - 2,5.6= 533 (mm)
4.2.2.12. Tinh lyc tac dung:

- Lyc vong:
PP, 2.MX2: 2.1653,04. 1000 ~ 21751 (N)
ds 152
- Luc huéng tam:
tga ‘[g200
P,;= P4~ D;- ﬁ: 21751. 03 0°35' 8029 (N)

- Luc doc truc:
p=Dp,,= P,-1gp=21751.1g 9"35=3672 (N)
4.2.3. Thiét ké bé truyén cip chim :
B0 truyén cdp cham 1am viéc v6i sb vong quay khong quéa 16n nén ta chon bd
truyén banh rang tru rang thang.
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4.2.3.1. Chon vt liéu:
- Banh nho: Thép 40Cr t6i cai thién, tra bang 3.8-[2] ta ¢6 co tinh:
+ o= 800 ( N/mm? )
+ 6.4= 500 (N/mm?)
+ HB=250
- Bénh 16n: Thép 40Cr thuong hoa, tra bang 3.8-[2] ta co6 co tinh:
+ o= 700 ( N/mm? )
+ 6.,=450 (N/mm?)
+ HB=230
- Dé cb thé chay mon tdt, ta léy dd ran ctia banh nho 16n hon dd rin cua banh lén
khodn 20 dén 50 HB.
HB,=HB,+(20+50)HB
4.2.3.2. Tinh irng sudt cho phép:
% Ung suit tiép xtic cho phép:
[6],= [0l Kn (CT3.1-[2])
Trong do:
[c],: Ung suét tiép xtc cho phép (N/mm?)

Ky : Hé s6 chu ky tng suét tiép

Ky= °[Zo (CT 3.2-[2))
Nid

Xem banh rang chiu tai trong khong d6i nén:
Nw=N=60.un.T (CT 3.3-[2])
Trong d6: n: S6 vong quay trong mot phut ctia banh ring.
T: Téng sb gio 1am viéc. T= 8.300.5= 12000 (gid).
u: S6 1an an khép ctia mot rang khi banh ring quay mot vong.
Viy s6 chu ky tuong duong:
- Banh16n:  Nuwe= 600.1.22,36.12000= 1,6.108
- Banhnho:  Nis= 600.1.68,65.12000= 4,94.10%
Theo bang 3.9-[2], ta ¢6 No= 107, [6],,..= 2,6 HB
Do Nugs, Nua >> N, nén khi tinh Gng suét cho phép ctia banh nho va banh 16n 1dy
Ky = 1.
Do do:
- Ung suat tiép xuc cho phép ctia banh nho:
[6],s= 2,6.250= 650 (N/mm?)

- Ung suat tiép xuc cho phép cuia banh 16n:

Notx
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[0]6= 2,6.230= 598 (N/mm?)
% Ung suit udn cho phép
Riang lam viéc hai mit (ring chiu ing sut thay doi d6i chiéu).
0.1

[o]= ¢

)

Ky (CT 3.6-[2])

Trong d6: 6.: Giéi han moi udn trong chu ky dbi ximg.
n: H¢ s6 an toan.
K,: Hé s6 tap trung Gng suat & chan ring.
lay Ky = 1 do Nui, Nig2 >> N,
Gi6i han méi ubn cua thép:
- Thép 40Cr thuong héa: 6.,= 0,4.6,; = 0,4.700= 280 (N/mm?).
- Thép 40Cr t6i cai thién: 6_;= 0,4.0, = 0,4.800= 320 (N/mm?).

320 )
= [o],= m =118,52 (N/mm~)

[o] = m =103,7 (N/mm?)

4.2.3.3. S0 bp chon hé so tdi trong:

K5b= 1,5
4.2.3.4. So by hé sé chiéu rong banh ring:
Ya=0,5.

4.2.3.5. Tinh khodng cdch truc theo cong thirc:

2
3 6
: 1,05.10°) K.Nj
A>(i+1). j( = ) oy (CT392)

A (OT+1). L0s.10°) LA g
=1 - I\3983.07) 052236 +7>8 (mm)

Chon Ag=475 (mm).
4.2.3.6. Tinh vdn téc ciia banh ring va chon cép chinh xdc ché tao bdnh ring:
Vin téc vong ciia banh ring try:

n.d.n3 2m.A.n3 2m. 475. 68,65

= = = 0,84 (m/s) (CT 3.17-[2])
60.1000  60.1000.G+1)  60.1000. (3,07 + 1)

Viy chon cip chinh x4c ché tao banh ring 14 9 bang 3.11-[2].
4.2.3.7. Tinh chinh xdc hé so tdi trong K:

Hé s tai trong duoc tinh theo cong thirc:

K=KwKa (CT 3.19-[2])
Trong d6: Ky = 1: Hé s6 tap trung tai trong.
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Ka: Hé sd tai trong dong.
2,5.m,
sin 3
Véi van toe vong V= 0,84 (m/s) va HB < 350 tra bang 3.14-[2] ta c6 Ke= 1,1.
Vay K= 1.1,1= 1,1 (khac so v&i hé sb chon so bo).

Khoang céch truc: A=A, /Kﬁ — 475 2= 428,34 (mm) (CT 3.21-2))
sb >

Dé dam bao diéu kién béi tron ngdm dau chon: A= 450 (mm).

Gia su: b>

4.2.3.8. Xdc dinh modun, sé ring va géc nghiéng banh ring:
Modun dugc chon theo khoang cach tryc:
my= (0,01 = 0,02).A= (4,5 = 9) (mm) (CT 3.22-[2))
Tra bang 3.1-[2] ta chon: my,=5 (mm).
So bd chon goc nghiéng banh rang la 12°
S6 rang banh nho:
2.A 2.450
2= G+ D) 50607+ 1)

=4423 (CT 3.24-[2])

Lay Zs = 44 ring.
= S6 rang banh 16n: Ze = 1.Zs = 44. 3,07= 135,08.

Lay Zs = 135 rang.

4.2.3.9. Chiéu réng banh ring:
b= ya.A=0,5.450= 225 (mm)
4.2.3.10. Kiém nghigm bdnh ring:
% Kiém nghiém strc bén udn cia ring:
Theo cong thure 3.33-[2] ta co:

19,1.10°k.N
~ ym?2.Znb =lol,
Trong do: K=1,2 : H¢ sb tai trong.

Oy

N: Cong suat ciia bd truyén (kKW).
y: Hé s6 dang ring.
Z.4= Z S6 rang twong dwong trén banh.

Zg5= Z5= 44 rang.

Z46= L= 135 rang.
Tra bang 3.18-[2] ta dugc:

ys=0,481;y,=0,517

n: S6 vong quay trong mot phit ctia banh riang dang tinh.

m; Mo dun.
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b, ou : Bé rong va tmg suét tai chan rang.
- Ung suét udn trén banh nho:
19,1.105kN  19,1.10°.1,1.41,08
STy m2.Znb  0,481.5%.44.68,65.225

=105,6 (N/mm?)

- Ung suét udn trén banh 16n:
Vs 0,481
Ou=—- Oys5 = - 105,6=98,25 (N/mm?) (CT 3.40-[2])
0 0,517
Vi 6,5< [045], 6,6< [0ys] nén banh rang dam bao do bén udn.
% Kiém nghiém stc bén banh ring khi chiu qué tai dot ngot:

Theo CT 3.41 va 3.42-[2] ta c6:

Otxqt~ Otx- /thf [Gtxqt]

Guqt: Gu-thS [Guqt]
Trong do: K= % =2,2: Hé sb qua tai.
Otxqt: Ung suat tiép xuc khi qua tai.
o Ung suit tiép xuc.
Guqt:Ung suat udn khi qua tai.

O,: Ung sut udn.
Ung suat tiép xuc: (CT 3.13-[2])

1,05.10° [+ D3kN 1,05.10° [(3,07+1)3.1,1.41,08 5915 (N/eara?
= . = . = mm
O A b.ng 450.3,07 225.22.36 3 ( )

Ung suat tiép xuc khi qu4 tai:
Gtxgi= Ot/ K= 501,1.4/2,2= 743,25 (N/mm?)
Ung suat udn khi qua tai:
Oyqts= Ous-Kg= 105,6. 2,2= 232,32 (N/mm?)
Ouqt6= Ous-Kq= 98,25. 2,2= 216,15 (N/mm?)

Ung suit tiép xuc cho phép khi qua tai:
[Gucqis|= 2,5.[0],,s= 2,5.650= 1625 (N/mm?)
[Gcqis|= 2,5.[0], = 2,5.598= 1495 (N/mm?)

- Ung suét udn cho phép khi qua tai:
[Guqis]= 0.8.6.n5= 0,8.500= 400 (N/mm?)
[Guqi6|= 0,8.6c6= 0,8.450= 360 (N/mm?)

Vi [Gtxqﬁ],[cstxqt6]> Opxqt VA [Guqﬁ],[cuqt6]> Oyqts-Ouqte N€N dam bao dod bén qua tai.
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4.2.3.11. Tinh cdc théng sé chii yéu ciia bé truyén:

Céc thong sb chu yéu cua bo truyén duogce tinh theo cac cong thirc bang 3.2-[2]:

- Khoang cach tryc: A=450 (mm)

- Modun: my=5 (mm)

- Bérong ring: b= 225 (mm)

- S6 rang: Zs5=44 rang, Z¢= 135 rang.
- Goc an khép: a=20°

- Puong kinh vong chia:
ds= Zs. my=44. 5= 220 (mm)
d¢= Zs. mp=135. 5= 675 (mm)
- DPuong kinh vong dinh:
Des=ds+ 2.my = 220 + 2.5= 230 (mm)
Des= ds+ 2.mn = 675 + 2.5= 685 (mm)
- Puong kinh vong chan:
Dis=ds - 2,5.my,= 220 - 2,5.5=207,5 (mm)
Dis = ds- 2,5.mp= 675 - 2,5.5= 662,5 (mm)
4.2.3.12. Tinh lyc tac dung:
- Lyc vong:
2.M,; 2.5714,7. 1000
ds 220

P=P= = 51952 (N)

- Luc hudng tam:
P,s= D= Ps-tgo=51951,82. tg 20°= 18909 (N).
4.2.4. Thiét ké bé truyén banh ring ngodi:

B truyén banh ring ngoai lam viéc voi s6 vong quay kha nho va ty s6 truyén 16n
nén ta chon b truyén banh rang tru rang thang va an khop trong dé gidm khoang cach
truc cua tryc ra hgp giam téc va truc can tur d6 giam chiéu rong may.
4.2.4.1. Chon vt liéu:

- Banh nho: Thép 40Cr, t61 cai thién, tra bang 3.8-[2] ta co6 co tinh:
+ op= 800 ( N/mm?)
+ 64= 500 (N/mm?)
+ HB =250

- Bénh 16n: Thép 40Cr, thuong hoa, tra bang 3.8-[2] ta c6 co tinh:
+ o= 700 ( N/mm?)
+ 6.4,=450 (N/mm?)
+ HB =230
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- Dé cb thé chay mon tdt, ta léy dd ran cta banh nho 16n hon do rin cua banh lén
khoan 20 dén 50 HB.

HB,=HB,+(20+50)HB
4.2.4.2. Tinh irng sudt cho phép:
% Ung suit tiép xtic cho phép:
[6],= [0l Kn  (CT 3.1-[2])
Trong do:
[0]i: Ung suat tiép xuc cho phép (N/mm?)
Ky : Hé s6 chu ky tmg sut tiép

. 6[Ng
Kn= \/N: (CT 3.2-[2))

Xem banh rang chiu tai trong khong d6i nén:
Nw= N=600.u.n.T (CT 3.3-[2])
Trong d6: n: S6 vong quay trong mot phut cta banh ring.
T: Téng sb gio 1am viéc. T= 8.300.5= 12000 (gid).

u: S6 1an an khép ctia mot rang khi banh ring quay mot vong.
Viy s6 chu ky twong duong:
- Banh16n: Nus=600.1.3,2.12000=2,3.10’
- Béanhnho:  Ni7= 600.1.22,36.12000= 1,6.10®

Theo bang 3.9-[2], ta ¢ No= 107, [6]no— 2,60 HB

Do N7, Nugs > N, nén khi tinh tng suat cho phép cia banh nhé va banh 16n iy
Ky = 1.

Do do:

- Ung suat tiép xuc cho phép ciia banh nho:
[0],.,= 2,6.250= 650 (N/mm?)

- Ung suat tiép xuc cho phép cuia banh 16n:

[6] 5= 2,6.230=598 (N/mm?)
% Ung suat udn cho phép

Ring 1am viéc hai mit (ring chiu ing suét thay d6i doi chiéu).
o

[6] = n.I-(l Ky (CT3.6-[2))

Trong d6: 6.: Gidi han moi udn trong chu ky déi ximng.
n: Hé sb an toan.
K,: Hé sb tap trung tng suit & chan ring.
ldy Ky = 1 do N1, Nia2 >> N,
SVTH: Nguyén Bao Viét

GVHD: TS. Nguyén Pham Thé Nhan 48



Thiét ké va mé phdng mdy léc éng 4 truc

Gi6i han méi ubn cua thép:
- Thép 40Cr thuong héa: 6.,= 0,4.6,, = 0,4.700= 280 (N/mm?).
- Thép 40Cr t6i cai thién: 6_,= 0,4.0, = 0,4.800= 320 (N/mm?).

320 ,
= [o],= m =118,52 (N/mm~)

2
[6] 4= ——— = 103,7 (N/mm?)

4.2.4.3. S0 bp chon hé so tdi trong:

Ksb= 1,3.
4.2.4.4. S0 bj hé so chiéu rong bdnh ring:
Ya=0,5.

4.2.4.5. Tinh khodng cdach truc theo cong thirc:

3 11.05.10°)° KN
A>(i-1). ( : ) —%  (CT 3.9-[2])

[O]x.1 Y N5
6 2
As (7 1)3 LOS10°\" 1.3.3945 .
=T-D. o577 ) o535 003 (mm)

Chon Asy = 760 (mm).
4.2.4.6. Tinh vdn téc ciia banh ring va chon cép chinh xdc ché tao bdnh ring:
Van toc vong clia banh rang tru:
2n.A.ng 2m. 760. 22,36
V= 60.1000.G- 1) 60.1000.(7- 1)

=0,3 (m/s) (CT 3.17-[2])

Vay chon cap chinh x4c ché tao banh riang 13 9 bang 3.11-[2].
4.2.4.7. Tinh chinh xdc hé sé tdi trong K:
Hé s6 tai trong duoc tinh theo cong thirc:
K=KuKq¢ (CT 3.19-[2])
Trong d6: Ku= 1: Hé sb tap trung tai trong.
Ka: Hé sd tai trong dong.
2,5.m,

sin 3

Gia su: b>

Véi van toe vong V= 0,3 (m/s) va HB < 350 tra bang 3.14-[2] ta c6 Ke= 1,1.

Vay K=1.1,1= 1,1 (khac so v&i h¢ s6 chon so bo).

Khoding cich true: A= Ay’ [z =760." | 5= 718,84 (mm) (CT 3.21-[2])
sb >

Pé dam bao diéu kién boi tron ngdm dau chon: A= 720 (mm).

4.2.4.8. Xdc dinh modun, sé rang va géc nghiéng banh ring:
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Modun dugc chon theo khoang cach tryc:
my= (0,01 = 0,02).A= (7,2 +~ 14,4) (mm) (CT 3.22-[2])
Tra bang 3.1-[2] ta chon: my,= 12 (mm).
S6 rang banh nho:
2.A 2.720
Z,= oD = 2.0-1) =20rang (CT 3.24-[2])
Lay Z7= 20 rang.
= S6 rang banh 16n: Zs=1.Z,= 7. 20= 140 rang.
Lay Zs= 140 rang.
4.2.4.9. Chiéu réng banh ring:
b= ya.A=0,5.720= 360 (mm)
4.2.4.10. Kiém nghigm banh ring:

% Kiém nghiém strc bén ubn cia rang:
Theo cong thure 3.33-[2] ta co:
_19,L10°KN _
ym?.Znb ~

Trong d6: K = 1,2 : Hé s6 tai trong.

Oy [c],

N: Cong suit ctia bo truyén (KW).
y: Hé s dang rang.
Z.4= Z: SO rang tuong duong trén banh.
Z47= Z7= 20 rang.
Z4s= Zs= 140 rang.
Tra bang 3.18-[2] ta dugc:
y,=0,392;y,=0,517
n: SO vong quay trong mot phut ctia banh ring dang tinh.
m: Mo dun.
b, ou : Bé rong va ing suét tai chan rang.
- Ung suat udn trén banh nho:
19,1.105kN  19,1.10%.1,1.39,45
Ty m2Znb  0,392.122.20.22,36.360

= 91,2 (N/mm?)

- Ung suét uon trén banh 16n:

Y7 .
Ous™ " . = .
ud y8 u7 0’517

0,392

91,2= 69,15 (N/'mm?) (CT 3.40-[2])

Vi 6,7< [06,7], 6,3< [0,3] nén banh rang dam bao d6 bén udn.

< Kiém nghiém stic bén banh ring khi chiu qua tai dot ngot:
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Theo CT 3.41 va 3.42-[2] ta co:

Otxqt~ Otx- /thf [Gtxqt]

Guqt: Oy -I<qtS [Guqt]

Mmax

Trong do: K= =2.2: Hé sb qua tai.
Oixqt: Ung suét tiép xuc khi qua tai.
o Ung sudt tiép xuc.
Guqt:Ung suét udn khi qua tai.
Oy: Ung suat udn.

- Ung suat tiép xuc: (CT 3.13-[2])

1,05.10° |G- D3kN 1,05.10° [(7-1)3.1,1.39.45
Op=———. = . = 594,26 (N/mm?)
Al b.ns 720.7 360. 3,2

- Ung suét tiép xuc khi qua tai:
Otxqt™ Otx -/ Kg= 594,26.4/2,2= 881,43 (N/mm?)
- Ung suat udn khi qu4 tai:
Ouqt7= Ou7-Kg= 91,2. 2,2= 200,64 (N/mm?)
Oyqis= Ous-Kg= 69,15. 2,2=152,13 (N/mm?)

- Ung suit tiép xuc cho phép khi qua tai:
[Gtxqt7]: 2,5.[6],,=2,5.650=1625 (N/mm?)
[Gtxqtg]: 2,5.[0],4= 2,5.598=1495 (N/mm?)

- Ung suit ubn cho phép khi qu4 tai:
[6uq7]= 0,8.6647=0,8.500= 400 (N/mm?)
[Guqis]= 0,8.6ch5= 0,8.450= 360 (N/mm?)

Vi [Gtxqt7]»[0txqt8]> Opxqr Va [Guqt7]s[0uqtg]> Guq7-Ouqig NEN ddm bao do bén qua tai.
4.2.4.11. Tinh cac thong s6 chii yéu cua by truyén:

Céc thong sb chu yéu cua b truyén duogce tinh theo cac cong thirc bang 3.2-[2]:

- Khoang cach tryc: A= 720 (mm)

- Modun: my= 12 (mm)

- Bérong ring: b= 360 (mm)

- Sé rang: Z7= 20 ring, Zs= 140 ring.
- Goc an khop: a=20°

- Puong kinh vong chia:
d;=Z7. my=20. 12= 240 (mm)
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dg=Zg. my=140. 12= 1680 (mm)
- DPuong kinh vong dinh:
De7=d7+ 2.my= 240 + 2.12= 264 (mm)
Des=ds- 2.my + 6= 1680 - 2.12 + 1,3= 1657,3 (mm)
15,2. m B

Voi 6= =1,3
Zg

- DPuong kinh vong chan:
Di7=d7- 2,5.my= 240 - 2,5.12= 210 (mm)
Dig=ds- (2,5+2,6).m,= 1680 + 5,1.12= 1741 (mm)
4.2.4.12. Tinh lyc tac dung:

- Lyc vong:

2M,, 2.16849,17. 1000

P,=Pg=
TR g, 240

= 140410 (N)

- Luc hudéng tam:
P,,;= P,¢= P,-tga= 140409,75. tg 20°=51105 (N).
4.3. Thiét ké truc:
4.3.1. Chon vt liéu:
- Chon vat liéu ché tao truc 1a thép 40Cr toi cai thién.
- Co tinh: op= 950 (N/mm?); ccv= 700 (N/mm?); HB= 260.
4.3.2. Tinh so by dwong kinh truc:

Puong kinh cua truc dugc tinh theo cong thirc:

d> C.iE (CT 7.2-[2])

Trong do:
d: duong kinh truc.
N: Cong sut truyén (kW).
n: S6 vong quay trong mot phit ciia truc (v/ph).
C: Hé s6 tinh phu thudc vao [s] , C = 120.
- TrucI: N = 44,555 (kW), n = 1473 (v/ph).

3
> d>120.. 7222 = 37,38 (mm)

- TrucIl: N = 42,78 (kW), n = 247,15 (v/ph).

= d>120.° / ST — 66,88 (mm)

- TrucIll: N = 41,08 (kW), n = 68,65 (v/ph).
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3[41,08
= d>120. /M_ 101,12 (mm)
- Truc IV: N = 39,45 (kW), n = 22,36 (v/ph).

= d>120.° 222 145 (mm
22,36

- Dé chuan bi cho budc tinh gin dang tiép theo ta co thé lay:
di =40 (mm), d> = 70 (mm), d3 = 105 (mm), d4 = 145 (mm)
4.3.3. Cdc thong so co ban:

Hinh 4.1. So d@6 hép gidm toc
Pé tinh gan dung ta xét tic dung dong thoi clia cic mémen udn 1An moémen xoan
dén strc bén cua truc. Tri sb mémen xodn da biét, chi can tinh tri s6 mémen udn.
Dé tinh kich thudc chiéu dai truc ta chon cac kich thudc sau: (bang 7.1-[2])
- Khoang cach tir mit canh chi tiét quay dén thanh trong cta hop:
a= 15 (mm).
- Chiéu rong ctia 6: Bi= 26 (mm), Bo= 35 (mm), Bs= 50 (mm), Bs= 60 (mm)
(chon so bd theo bang 10.2-[4]).
- Khoang céch giita cac chi tiét quay: c= 15 (mm).
- Khe hé gitra banh rang va thanh trong cua hop: A= 20 (mm).
- Khoang cach tir canh 6 dén thanh trong ctia hop: l,= 10 (mm).
- Chiéu cao nip va dau buléng: 3= 20 (mm).
- Khoang cach tir nap 6 dén ndi truc: le= 40 (mm).
- Khoang cach tir nap 6 dén mit canh chi tiét quay ngoai hop: Ls= 20 (mm).
- Chiéu dai phan may o lap véi truc:
+ Chiéu dai may o lap trén banh rang:

lm12= lm22 =145 (mm)
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lm23= lm32= 175 (mm)
lm33= lma2 = 225 (mm)
1s4= 360 (mm).
+ Chiéu dai nira may o khép ndi:

Is1= (1,4+2,5).di= (1,4+2,5).40= 56100 — Chon l5;= 90 (mm).

Tinh céac gia tri khac:
+ TrucI:

-

hi1

RN

Hinh 4.2. So do kich thuéc truc 1
l12=lo=127,5 (mm)
li1=121= 685 (mm)

liz=1 +%+1ﬂ+1 +1
13 11 9 9 6 3

=685 + 30 + 45+ 40 + 20= 820 (mm).

+ Truc II:
l21

: 23
l lzz
N 0
3
-

Hinh 4.3. So do kich thudce truc 2
lbs= 132=302,5 (mm)
l21= 131= 685 (mm)

m22

1 1,
122—123—(—+ 2 * +¢)=127,5 (mm)

+ Truc III:

3

3

Hinh 4.4. So do kich thuéc truc 3
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By [
131=132+?+12 +a+l  +ct+-=

=302,5+30+10+ 15 +225+ 15+ 87,5 = 685 (mm)
B 1
p=—2+Thta+], +c+22
2 2
=30+ 10+ 15+ 145+ 15+ 87,5 = 302,5 (mm)
B 1
133=131-(_4+12‘i‘a“‘m_33
2 2

=685-(30+10+15+112,5)=517,5 (mm).
+ TrucIV:

2 3
Hinh 4.5. So do kich thuéc truc 4
la1 =131 =517,5 (mm)
laz =133 = 685 (mm)

B 1
1432141+74+13+14+ﬁ
2

=685 +30+20+ 20+ 180 =935 (mm)
4.3.4. Tinh chinh xdc truc, then va kiém nghiém
4.3.4.1. Trucl

% Tinh gin ding truc:

Truc I chiu tac dung cua céc luc tir banh rang dan cua bod truyén cép nhanh gSm

co:
- Luc vong: P1= 6877 (N)
- Luc hudéng tam:  Pn=2618 (N)
- Luc doc truc: P.1=2109 (N)

Tinh phan lyc tai cac gdi d&:

dy
Z My~ —RBy. li1 + Pia. Lig + Par. ? =0

- _112.Pr1+dz—l.Pa1_127,5.2618+82—4.2109_617 .
By I B 685 = 617 (N).
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= Ry,= Py - Ry, = 2618 - 517=2001 (N)

Ymy,=-Rpx. i1 -P. 112=0
l1o.Py 127,5.6877
= RBx= =
111 685

= R,,=P, - Ry, = 6877 - 1280= 5597 (N)

% Biéu do momen

= 1280 (N)

1.2

lRAY RBy
et x ;
1-3 Rac” '1-1 :-T.Ea 11
b Re
/ Pat
Py
343705,5

il

..

‘QaW/jél}’ Mux

7136176

Mx

288830
Hinh 4.6. Biéu do momen trén truc 1

Tinh momen udn ¢ tiét dién chiju tai 16n nhat (1-2):

M,= /Mﬁx +M;, (CT 10.15-[4])

= Mu=\/ 343705,5% + 713617,5 = 792075 (N.mm)

Momen tuong duong:

M= \/Mﬁ+0,75.M§ (CT 10.16-[4])

= M= \/ 792075% +0,75. (288,83.1000)>= 830632 (N.mm)

o d, > | 3830632 0, CT 10.17-[4
22 [0 0] ~J 070 ¥ 14 mm) A7-[4])
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[6] = 70 (N/mm?): (mg suat cho phép cua vat liéu.
Chon duong kinh truc di2 = 50 (mm).
Tiét dién truc 1-1 tai noi lép o la:

Momen tuong duong:

M= \/Mﬁ +0,75.M2= \/ 0+ 0,75. (288,83. 1000)’= 250134 (N.mm)

d >3 My 3 250134_3294
12 0 el o170 >204 mm)

Chon dudng kinh 1ap 6 bi 1a: di; = 40 (mm).

Chon dudng kinh 1ap ndi truc 1a: di3 = 35 (mm).
¢ Chon then:

Theo bang 7.23-[2]

di2= 50 mm
+ Kich thudc tiét dién then: b x h= 16x10.
+ Chiéu siu ranh then: trén truc: t;=5; trén 10: tr=5,1.
+ Chicu dai then: 1=0,8. B=0,8. 145= 116 mm.

Theo tiéu chuan chon 1= 125 mm.

di3=45 mm
+ Kich thuée tiét dién then: b x h= 14x9.
+ Chiéu sau ranh then: trén truc: t;=15,5; trén 10: t,= 3,8.
+ Chiéu dai then: 1= 0,8. B=0,8. 60= 48 mm.

Theo tiéu chuan chon 1= 50 mm.
% Kiém nghiém then:
Kiém nghiém strc bén dap theo cong thuc:

2. M,
%=1 < [o4] (CT 7.11-[2])

2. M, 2.288,83. 1000
dk1 5062 125
2.M, 2.288,83.1000
dk1  45.42.50

Kiém nghiém tng suét cat theo cong thirc:

= O4q12~= = 14,9 (N/mmz)

= Gg13= = 61,12 (N/mm?)

T, [z.] (CT 7.12-[2])

X <
d.b.1
_2.M,  2.288,83.1000

1274 b1 50.16. 125

=T = 5,78 (N/mm?)
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2. My 2.288,83.1000
374 b1 45.10.50
Vi tai trong va dap nhe theo bang 7.20-[2] va 7.21-[2] ta co:

[64]= 100(N/mm’), [t.]=87 (N/mm)

T = 25,67 (N/mm?)

Vay :
+ Then tai tiét dién 1-2 va tiét dién 1-3 ddm bao do bén.
4.3.4.2. Truc 11
% Tinh gin ding truc:
Truc II chiu lyc tac dung tir banh rang bi dan cta bo truyén cép nhanh va banh
rang dan cua bd truyén trung gian gom co:
- Luc vong: P>= 6877 (N); P3=21751 (N)
- Luc huéng tam: Pp=2618 (N); Ps= 8029 (N)
- Luc doc truc: Pa2=2109 (N); Pa3= 3672 (N)
Tinh phan lyc cta gdi do:
dy

ds
Y mcy= -Rpy. b1 - Pro. 1o + Pro. o3 + Pas. 5 + Po. 2= 0

d3 d
-Pra.lop + Pr3lp3 + Pa3. 5 + P

= RDy': 121
3672. 152+ 2109. 497
2 2

-2618.127,5+ 8029. 302,5+

=4231 (N
685 ™)
% Rey =Py - Py - Rp,= 8029 - 2618 - 4231= 1180 (N)
Y.me,=P3. 13+ P2. 12 — Rpx. b1 =0
P3.1h3 + P>l 21751.302,5 + 6877.127,5
2 Rp=—o 22 — 10885 (N)

o 685
= Rey=P, + P; - Ry, = 6877 + 21751 - 10855= 17743 (N)

s Biéu do momen
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ap:
; 23
: Roy
% ¥ _‘_D
A 22 211 Py S 2
_‘L’_‘ > R()a
Py
1618258 5
13391885 Ty
674535 17T 1T Iy
150450 1 [ e
(AL U
-mL..T... LT T, M,
41637825
77, 7—/7" 7_/’:‘-;':‘\

1653040

L

Hinh 4.7. Biéu d6 mémen trén truc 2

Tinh momen uon ¢ tiét dién chiu tai 16n nhat:

- Tiét dién 2-2:
Mu22= ’M121X+M121y

D M= |674536,5% +2262232,5 = 2360655,7 (N.mm)

&> M= \[ M2,,+0,75.M2=1/2360655,7> +0,75. 1653040°= 2760815 (N.mm)

s[ My 3 [2760815
> dyy > = = 73,335 mm.
0,1. [o] 0,1.70

[6] = 70 (N/mm?): ing suit cho phép cua vat liéu.
Chon duong kinh tryc tai tiét dién 2-2 13 da = 80 (mm).

- Tai tiét dién 2-3:
Mu23: /Mﬁx—i_ Mﬁy

D My,5=.| 1618258,5%+ 4163782,5 = 4467196,58 (N.mm)

= M= JM323+0,75.M§=\/4467196,582+ 0,75. 1653040 *=4690975,5 (N.mm)
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3 My 3 [4690975,5
2 dy3> | —/——== [———— =87,509 mm.
0,1. [o] 0,1. 70

Chon dudng kinh tryc tai tiét dién 2-3 13 da;= 90 (mm)
Chon dudng kinh tryc tai chd lip 6 1an 1a d2i= 70 (mm).
% Chon then:
Theo bang 7.23-[2]:
d2>= 80 mm
+ Kich thudc tiét dién then: b x h=24x14.

+ Chiéu sau ranh then: trén truc: t;=7; trén 10: to=7,2.
+ Chiéu dai then: I=0,8. B=0,8. 145= 116 mm.
Theo tiéu chuan chon 1= 125 mm.
d23=90 mm
+ Kich thudc tiét dién then: b x h=24x14.
+ Chiéu siu ranh then: trén truc: t;=7; trén 10: tr=7.2.
+ Chicu dai then: 1= 0,8. B=0,8. 175= 140 mm.

% Kiém nghiém then:
Kiém nghiém sirc bén dap theo cong thic:

2. M,
S < [o4] (CT 7.11-[2])

2. M, 2.1653,04. 1000

dk1  80.87. 125

S o 2. M, 2.1653,04. 1000
dk.1  90.8,7. 140

Kiém nghiém tng suit cat theo cong thirc:

= Gz2= =38 (N/mm?)

= 30,16 (N/mm?)

T, [x.] (CT 7.12-[2])

= X<
d.b.1
2.My  2.1653,04. 1000

db.1  80.24. 125
2. M, 2.1653,04. 1000

2374 b1 90.24. 140
Vi tai trong va dap nhe theo bang 7.20-[2] va 7.21-[2] ta co:
[64]= 100(N/mm”), [t.]=87 (N/mm)

= Te2= = 13,78 (N/mm?)

> 1 = 10,93 (N/mm?)

Viay :
+ Then tai tiét dién 2-2 va tiét dién 2-3 dam bao do bén.
4.3.4.3. Truc 111

% Tinh gin ding truc:
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Truc 111 chiu lyc tac dung tir banh ring bi dan cia bo truyén trung gian va banh
rang dan cua bo truyén cip cham goém co:
- Luc vong: P4=21751 (N); Ps= 51952 (N)
- Luc huéng tim:  Pn= 8029 (N); Prs= 18909 (N)
- Luc doc truc: Pas=3672 (N)
Tinh phan lyc tai cac gbi da:

dq
2 mpy= -Rpy. 31 + Prs. 133 - Pra. 132 + Pas. 5= 0

d
Prs. 133 — Prg. I3y + Pag. 74

= Rp,=
fy I3

3672. 548

18909. 517,5 - 8029. 302,5 + >

812
= REy= Ps-Py- RFy= 18909 - 8029 - 12208=-1328 (N)
D Mg, = Rpy. 131 - Ps. 133 - Py 15,=0
Ps.133 + P4.13» _ 51952.517,5+21751.302,5
I3 B 685

= Rg,=Ps+P,-Rp=51952 + 21751 - 48854=24849 (N).

% Biéu do momen

= 12208 (N)

= Rpy = = 48854 (N)

P

.

75168225

8182a92 5

(AN

S5114700

Hinh 4.8. Biéu d6 mémen trén truc 3
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Tinh mémen udn & tiét dién chiu tai 16n nhat:

- Tiét dién 3-2:
Mu32:, ’Mlzlx + M121y

= M,3,= v 604408 + 7516822,5°= 7541082,78 (N.mm)

= M= \/Mﬁ32+0,75.M§= V7541082,78%+ 0,75. 57147000>= 9020049 (N.mm)

L M _s[0020040 ()
2= 10.1[o] .| 0.1.70 ¢ Amm

[6] = 70 (N/mm?): ing suat cho phép cua vat liéu.
Chon dudng kinh tryc tai tiét dién 3-2 1a: ds2 = 120 (mm).

- Tiét dién 3-3:
Mu33= /M121X+M121y

= M,33= /20451237 + 8182892,5°= 8434587 (N.mm)

= M= \/Mﬁ33 +0,75.M2= /84345877 + 0,75. 57147000°= 9779346 (N.mm)

s My 3]9779346
dyy > = =111,8 (mm)

0,1. [o 0,1.70

Chon dudng kinh truc tai tiét dién 3-3 13: d33= 120 (mm)

Chon dudng kinh tryc tai chd lp 6 1an 1a: ds1= 110 (mm).
% Chon then:

Theo bang 7.23-[2]:

ds>= 120 mm
+ Kich thuée tiét dién then: b x h=32x18.
+ Chiéu siu ranh then: trén truc: t1=9; trén 10: t,=19,2.
+ Chiéu dai then: 1=0,8. B=10,8. 175= 140 mm.
dsz= 120 mm
+ Kich thuée tiét dién then: b x h=32x18.
+ Chiéu siu ranh then: trén truc: t;=9; trén 10: tr=9,2.
+ Chiéu dai then: 1=0,8. B=0,8. 225= 180 mm.

% Kiém nghi¢m then:

Kiém nghiém sirc bén dap theo cong thic:

2. My
6= 77 < [0al (CT 7.11-2])
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2. My 2.5717,4.1000

d.k.1 120.11,2. 140

2. My 2.1653,04. 1000

d.k.1  120.11,2.180

Kiém nghiém tng suit cét theo cong thirc:
2. My

“db. 1
2.M,  2.1653,04. 1000

3274 b1 120.32. 140
2. M, 2.1653,04. 1000

337 4. b.1  120.32. 180
Vi tai trong va dap nhe theo bang 7.20-[2] va 7.21-[2] ta co:
[64]=100(N/mm), [t.]=87 (N/mm’)

= Gy37= = 60,74 (N/mm?)

= G433~ = 47,24 (N/mmz)

T, < [t.] (CT 7.12-[2])

=71 = 21,26 (N/mm?)

=

= 16,53 (N/mm?)

Vay :
+ Then tai tiét dién 3-2 va tiét dién 3-3 didm bao do bén.
4.3.4.4. Truc IV
% Tinh gin ding truc:
Truc IV chiu luc tdc dung tir banh rang bi dan cta bo truyén cép cham va banh
rang dan cta bd truyén banh ring ngoai gdm co:
- Luc vong: Ps= 51952 (N); P7= 140410 (N)
- Luc huéng tim:  Pw= 18909 (N); Pi7= 51105 (N)
Tinh phan lyc tai cac gdi do:
> mgy= -Ruy. 141 + Pr7. 143 - Pr. 142 =0
P7.143 - Prs.lan
l41
51105.935 -18909.517,5
- 685
= Rgy=P6 - P7 + Ryyy= 18909 - 51105 + 55471= 23275 (N)
Y. mg,= -Rux. 141 - P7. 143 + Pre. 142=0
Peluy -Pr7lss3  51952.517,5 - 140410. 935
4] - 685
= Rg=P¢ - Py7 - Ry,=151952 - 140410 + 152406= 63948 (N).

** Biéu do momen

= RHy:

= 55471 (N)

2 Ry = — _152406 (N)
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Z
RC | VRH
% Pa v
(JI' l/ )”! 't'H
Varr L 42 ./L4 1
& RS

===

120448125 il

12776117 5
35102420

T,

Il

Hinh 4.9. Biéu d6 mémen trén truc 4

Tinh momen uon o tiét dién chiu tai 16n nhat:

- Tiét dién 4-2:
Mu42= /Mlzlx + Mlzly

= M=y 12044812,5% + 33093090>= 35216901 (N.mm)

= M= \/Mfm +0,75. M2=1/352169012 + 0,75. 16849170°= 40103989 (N.mm)

L Mg _s[40103989
2= 101.[o] 0.1.70 93 (mm)

[6] = 70 (N/mm?): (mg suat cho phép cua vt liéu.
Chon duong kinh truc tai tiét dién 4-2 13: ds = 190 (mm).

- Tiét dién 4-1:
Mu41:, ’Mﬁx + Mlzly

= M=y 12776117,5% + 35102420%= 37355174,6 (N.mm)
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= M= \/ M2, +0,75.M2=/37355174,6> + 0,75. 16849170>= 40103989 (N.mm)

Lo Ma _s[40103989 o
4= 01.lo] .| 0.1.70 ,935 (mm)

Chon dudng kinh tryc tai tiét dién 4-1 13: d41 = 180 (mm)

Chon duong kinh truc tai tiét dién 4-3 1a: da3 = 160 (mm)
% Chon then:

Theo bang 7.23-[2]:

ds>= 190 mm
+ Kich thudc tiét dién then: b x h = 45x25.
+ Chiéu sau ranh then: trén truc: t; = 13; trén 10: t2 = 12,2.
+ Chicu dai then: 1= 0,8. B=0,8. 225= 180 mm.
ds3= 160 mm
+ Kich thuée tiét dién then: b x h = 40x22.
+ Chiéu sau ranh then: trén truc: t; = 11; trén 16: t, = 112.
+ Chiéu dai then: 1=0,8. B=0,8. 360= 288 mm.

Theo tiéu chuin chon 1= 280 mm.
% Kiém nghi¢m then:
Kiém nghiém strc bén dap theo cong thuc:

2. M,
%=1 < [o4] (CT 7.11-[2])

N 2. My 2.16849,17. 1000
d.k.1  190.14,6. 180

2. M, 2.16849,17. 1000

dk1 160.13,4.280

Kiém nghiém tng suét cit theo cong thirc:

= 67,5 (N/mm?)

& Ggu= = 56,14 (N/mm?)

T _2Mx [t.] (CT 7.12-[2])

€ db1” "¢ '

o _2.My _2.16849,17. 1000 21,89 (N/m)
427 4. b1 190. 45. 180 ’

C2.My  2.16849,17. 1000
437 4.b.1  160.40.280
Vi tai trong va dap nhe theo bang 7.20-[2] va 7.21-[2] ta co:
[64]= 100(N/mm”), [t.]=87 (N/mm)

=

= 18,8 (N/mm?)

Vay :
+ Then tai tiét dién 4-2 va tiét dién 4-3 dam bao do bén.
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4.4. Tinh chon 6 lin:
4.4.1. Truc I:

Cac 0 duogc bo tri nhu hinh vé:

A Pul» B

T =
R

L

A

A Ry ®
S,

Hinh 4.10. So do lyc tdc dung lén 6 truc 1
Chon goc tiép xuc p=11°.
Hé sb kha nang lam viéc:
C=Q.(n.h)** (CT8.1-[2)])
Trong do: n= 1473 (v/ph).
h= 12000 (gi0).
Q: Tai trong tuong duong.
Q=(K,.R+m.A).k,.k; (CT 8.6-[2])
Theo bang 8.2-[2] ta ¢6: m= 1,5.
Theo bang 8.3-[2] ta c¢b: k= 1.
Theo bang 8.4-[2] ta c6: ko= 1.
Theo bang 8.5-[2] ta ¢b: kv= 1.
Luc tac dung tai cac gbi la:

Ru= [R%, +R3,=5597% +20012= 5944 (N)

Rp= /RZBX + R, =V 1280° + 617°= 1421 (N)

S,=1,3.R,. tgp=1,3. 5944. tg11°= 1502 (N)
Sg=1,3. Rp. tgp=1,3. 1421. tg11°=359 (N)
Téng luc doc truc tac dung la:
A=S, + P, -Sg=1502+2109 - 359=3252 (N)
Luc A, huéng vé phia gbi truc B:
Q= 1421 +1,5.3252= 6299 (N)
Q,=Rx=5944 (N)
Vi Qa < Qg nén ta chon 6 cho gbi B rdi liy goi A cuing loai v6i B.
C=Q.(n.h)%3=6299. (1473.12000)%3= 940777 (N) = 94077 (daN)
Theo bang 18P-[2] chon loai b ¢6 ki hiéu 7608:
Co: C= 140000 (daN), Dy= 90 (mm), B= 38 (mm).
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4.4.2. Truc II:

Cac 0 duoc bo tri nhu hinh vé:

Pa?.

C == D

T b
| R B2 Rp [*\
:

S, Sp

s=oAl

Hinh 4.11. So do luc tdc dung lén 6 truc 2
Chon goc tiép xuc p=12,5°.
Hé s6 kha nang lam viéc:
C=Q.(n.h)** (CT8.1-[2])
Trong d6: n= 247,15 (v/ph).
h= 12000 (gi0).
Q: Tai trong tuong duong.
Q= (K, R+m.A) k, k. (CT8.6-[2])
Theo bang 8.2-[2] ta ¢c6: m= 1,5.
Theo bang 8.3-[2] ta ¢b: k= 1.
Theo bang 8.4-[2] ta c6: ko= 1.
Theo bang 8.5-[2] ta c¢b: k= 1.

Luc tac dung tai cac gbi la:

Re= [RE4RE,= 177432 + 1180°= 17782 (N)

Rp=_|R},+R},=/10885> +4231%= 11678 (N)

Sc=1,3. Re. tgp=1,3. 17782. tg12,5°= 5125 (N)
Sp=1,3. Rp. tgp=1,3. 11678. tg12,5°= 3366 (N)
Téng luc doc truc tac dung la:
A=Sct (P ;- Pyp) - Sp= 5125+ (3672 - 2109) - 3366= 3322 (N)
Luc A, huéng vé phia gbi truc D:
Qp= 11678 +1,5.3322= 16661 (N)
Q=Rc=17782 (N)
Vi Qc > Qb nén ta chon 6 cho gdi C rdi 1dy gbi D cung loai véi C.
C=Q.(n.h)%3=17782. (247,15. 2000)%*= 1554616 (N) = 155461,6 (daN)
Theo bang 18-[2] chon loai 6 ¢6 ki hiéu 7514:
Co6: C= 182000 (daN), D, = 125 (mm).
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4.4.3. Truc III:
Céc 6 dugc bd tri nhu hinh vé:

E ” Pag F

T
R
-

F Ry
Sk Sk
Hinh 4.12. So do luc tdc dung lén o truc 3
Chon goc tiép xtic p= 13,5°.
Hé s6 kha nang lam viéc:
C=Q.(n.h)** (CT8.1-[2])
Trong do: n = 68,65 (v/ph).
h =19200 (gio).
Q: Tat trong tuong duong.
Q=(K,.R+m. A).k,. k, (CT 8.6-[2])
Theo bang 8.2-[2] ta ¢6: m= 1,5.
Theo bang 8.3-[2] ta ¢6: k= 1.
Theo bang 8.4-[2] ta ¢6: ko= 1.
Theo bang 8.5-[2] ta ¢6: k= 1.

Luc tac dung tai cac géi la:

Rg= |RE, + R~ V13282 +24849%= 24884 (N)

Rp= /RI%X + RE,= V122087 + 48854%= 50356 (N)

Sp=1,3. Rg. tgp=1,3. 24884. tg13,5"= 7766 (N)

Sp=1,3. Rg. tgp=1,3. 50356. tg13,5°= 15716 (N)
Téng luc doc truc tac dung la:

A=Sg -P,y -Sp=7766 -3672 - 15716=-11622 (N)
Luc A huéng vé phia gbi truc E:
Qg=24884 +1,5.11622=42317 (N)
Qp=Rp=50356 (N)
Vi Qr > Qg nén ta chon 6 cho gdi F rdi ldy gbi E cung loai véi F.
C=Q.(n.h)*3=50356. (68,65. 12000)%*=2997766 (N) = 299776 (daN)

Theo trang 708-[13] chon loai 6 ¢6 ki hiéu 30222:
Co: C=327000 (daN), D, =200 (mm), B =41 (mm).
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4.4.4. TrucIV:

Cac 0 duoc bo tri nhu hinh vé:

G H
> =
Rg Ry "\
> -«
S(; Sll

Hinh 4.13. So do luc tdc dung lén 6 truc 4
Chon goc tiép xuc p=13,5°.
Hé s6 kha nang lam viéc:
C=Q.(n.h)** (CT8.1-[2])
Trong d6: n= 22,36 (v/ph).
h= 12000 (gio).
Q: Tai trong tuong duong.
Q=R.k,.k,. k, (CT 8.3-[2])
Theo bang 8.2-[2] ta ¢6: m= 1,5.
Theo bang 8.3-[2] ta ¢6: k= 1.
Theo bang 8.4-[2] ta ¢d: ko= 1.
Theo bang 8.5-[2] ta ¢6: k= 1.
Luc tac dung tai cac géi la:

Rg= |R3, +R%,=63948 +232757= 68052 (N)

Ry=_[Ri + RE,=v 1524067 + 554712= 162187 (N)

= Qc=Rg= 68052 (N)
= Qu= Ru= 162187 (N)
Vi Qg < Qu nén ta chon 6 cho gbi H roi 1y gbi G cung loai vai H.
C=Q.(n.h)*3=162187. (22,36. 12000)°*= 6896223 (N)= 689623 (daN)
Theo trang 538-[13] chon loai 6 ¢6 ki hiéu NJ236ECML:
Cé6: C=1720000 (daN), Dp= 320 (mm), B= 52 (mm).
4.5. Cau tao vé hop giam toc:
Chon vo6 hop duc vat lidu bang gang, mat ghép giita nip va than 1a mat phang di
qua dudng lam céc truc dé lap ghép duoc dé dang, theo bang 18.1-[4] cho phép ta xéac
dinh duoc kich thudc va cac phan tir cia vo hop:
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Bdng 4.2. Théng sé6 vo hdp gidm toc

Tén goi

Biéu thirc tinh to4n

Chiéu day: Than hop, &
Nip hop, &1

6=0,03.A +3=0,03.450 + 3= 17 mm
61=0,9.60=0,9.17= 15 mm

Gan ting cimg: Chiéu day, e
Chiéu cao, h
Do dbc

e= (0,8 +1).0= 17 mm
h < 5.6= 85 mm, chon h= 80 mm
Khoang 2°

Duong kinh:

Buldng nén, d;
Bulong canh b, d
Buldéng ghép bich nip va than, ds

Vit ghép nap 6, da

Vit ghép nap ctra thim dau, ds

di=0,04.A + 10=28 mm

= Chon di= 30 mm, chon bu I6ng M30
d>=0,7.di=0,7.30=21 mm

= Chon d = 22 mm, chon bu l6ng M22
d3= (0,8 + 0,9).d>= 17,6 + 20 mm

= Chon d;= 20 mm, chon bu long M20
ds= (0,6 + 0,7).d2=13,2 + 15,4 mm

= Chon d4=14 mm, chon vit M14

ds= (0,5 + 0,6).d>=11 + 13,2 mm

= Chon ds= 12 mm, chon vit M12

Mit bich ghép nip va than:
Chiéu day bich than hop, S;

Chiéu day bich nip hop, Sa

Bé rong bich nip hop, K3

S3= (1,4 + 1,8).d3=28 + 36 mm
= Chon S3=32 mm

S4= (0,9 +1).S3= 28,8 + 32 mm
= Chon S4= 30 mm
Ki=Ks-(3+5)=70-5=65mm

Kich thuéc gbi truc:
DPuong kinh ngoai va tam 16 vit,Ds, D>
Tam 16 buldéng canh 6: Es

Bé rong mat ghép bulong canh 6: Ko

k 12 khoang cach tir tim buldng dén
mép 16

Chiéu cao h

Dinh theo kich thuéc nap 6
Ex=1,6.d=1,6.22= 35 mm

Ko>=E2+R2+ (3 +5)=35+30+ 5=70 mm

(R>=1,3.d>=1,3.22= 30 mm)
k> 1,2.22= 26,4 = k=30 mm

h: phu thudc tdm 16 bulong va kich thudc

mat tua

Mat dé hop:
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Chiéu day: Khi khong c6 phan 15i S;

Bé rong mat dé hop, Ki va q

Si=(1,3 +1,5).di=39 + 45 mm
= Chon S1=45 mm

Ki = 3.di 3.30= 90 mm
g=Ki+256=90+2.17= 124 mm

Khe hé gitta cac chi tiét:

Gitra banh rang voi thanh trong hop
Gitra dinh banh rang 16n voi day hop

Gilra mat bén céc banh rang v4i nhau.

A>(1+1,2).6=17 +20,4 mm
= Chon A=17 mm

A= (3 +5).6=51 + 85 mm

= Chon A= 80 mm

Az > &= 17 mm lay Ax= 20 mm

S6 lugng bulong nén Z

Z=238

e Mot s6 kich thuée khac:
+ Nép o:

Puong kinh nip 6 dugc xac dinh theo cong thirc :
D3= D+ 4,4.d4
D2= D+ (1,6_2)d4

Trong d6: D-1a dudng kinh 6.

Cén ctr vao bang 18.2-[4] ta c6 bang :

Bang 4.3. Kich thueée ndp 6 hop giam toc

Vi tri D (mm) | D (mm) | D3 (mm) | Ds(mm) | ds (mm) Z h
Truc I 90 110 135 - 8 6 -
Truc II 125 150 180 - 10 6 -
Truc IIT 200 228 262 - 14 6 -
Tryc IV 320 348 382 - 14 6 -

+ Nut thao dau:
Sau mot thoi gian lam viéce, diu bdi tron chira trong hdp, bi ban (do bui bam va do

hat mai), hodc bi biét chat, do d6 can phai thay dau méi. Dé thay dau cii, & day hop co

16 thao dau. Lic lam viéc, 16 duoc bit kin bﬁng nat thao dau. Dua vao bang 18.7-[4] ta

¢6 kich thudce nit thao dau nhu sau:

Bang 4.4. Kich thuée nit théo dau

d b m f L C q D S Do
(mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm)
M36x3 25 16 6 45 4.5 31,5 50 36 41,6
+ Cira tham dau:
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Dé kiém tra qua sat cac chi tiét mdy trong khi lip ghép va dé d6 dau vao hop, trén

dinh hdp c6 lam ctra tham. Dya vao bang 18.5-[4] ta chon dugc kich thudc cura tham

nhu sau:
Badng 4.5. Kich thuée ndp cira thim
A B Ai | Bi C Ci K R Vit S6
(mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) luong

300 250 370 320 340 150 300 12 | M14x22 4

+ Nut thong hoi:

Khi 1am viéc, nhiét d6 trong hop ting 1én. Dé giam ap suét va didu hoa khong khi
bén trong va ngoai hop, ngudi ta dung nat thong hoi. Nut thong hoi thuong duoc lip
trén nap cira tham. Tra bang 18.6-[4] ta c6 kich thudc nit thong hoi nhu sau:

Bang 4.6. Kich thudc nut thong hoi
A |[B|IC|ID|E|G|IH|T|K|ILIM|N|]O|P|Q|R|S
M48x3 | 3545 (257062 |52 (105 |15|13|52|10|56|36|62]55
+ Chot dinh vi:

Mit ghép giita ndp va than nam trong mat phang chita duong tdm céc truc. L try

lap & than hop va trén nap duoc gia cong dong thoi, dé dam bao vi tri twong dbi gitra
nap va than trude va sau khi gia cong ciing nhu khi lap ghép, ta ding 2 chdt dinh vi, nho
cac chdt dinh vi khi xiét bulong khong 1am bién dang & vong ngoai cia 6. O day ta sir
dung chdt hinh ¢6n ¢6 kich thude d= 12 mm, ¢= 1,6 mm, = 36 + 220 mm.

4.6. Thiét ké truc udn:

Truc udn 13 bd phan lam viéc chu yéu cua may cudn, no truc tiép tiép xuc vo1 kim
loai, tac dung ap luc cudn 1én kim loai lam bién dang kim loai dé trong qua trinh chuyén
d6ng cudn tao ra hinh dang kich thudc dung theo yéu cau.

Két ciu truc uén gém 3 phan chu yéu.

- Pau truc udn: Dung dé ndi v6i bd phan truyén dong hodc véi chi tiét quay khac.

- C6 truc udn: La doan dé lép 6 d& hodc 6 trugt 1én géi dd ctua than may.

- Than truc ubn: La phﬁn lam viéc cua truc, tiép xtc v6i kim loai khi udn.

Thong s6 hinh hoc cua tryc nhu hinh vé:

i |

L C/2

Hinh 4.14. Thong s6 hinh hoc ciia truc uon
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4.6.1. Thiét ké truc uén chii dopng 1:
Chon: L=2200 (mm)
C= 1000 (mm)
a= 3200 (mm)
Chon vét liéu lam truc uén 1a thép 40CrNi co:
o= 750 (N/mm?)
o= 560 (N/mm?)
HB=220
[6],= 120 (N/mm?)
+ [o]g= 450 (N/mm?)

Khi can thép tAdm c6 chiéu rong B= 1800 (mm) truc chiu tai trong phan bd déu

+
+
+
+

trén subt chiéu dai véi tai trong don vi p.
P 13 luc can thiét dé 1am bién dang kim loai trén mot don vi d6 dai.
Taco:
Fq 1800000
1800 1800

Phan luc tai géi cua truc:

Y mu=-Fi. 1600 + Rg. 3200 — Pr5. 3700=0

= Rp= 959090 (N)

= Ra= 892015 (N)

Va biéu d0 momen:

= 1000 (N/mm)

Ra & é +Rs P
ke . v *r . w i - - J
Y hE 1 B
25552000
L | N ( H I HTT e M,
~_ P2
14.27224000

Hinh 4.15. Biéu do mémen truc uon 1

Tiét dién cua truc tai chinh gitra (noi chiu udn 16n nhét):

L[ My _sf42ma4000
~ lotlel o010 6196 (mm)
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= Chon D= 650 (mm).
Puong kinh noi lp gbi d& tai A, B:
da= dg= (0,7+0,75).D= (0,7+0,75).650= 455 + 487,5 (mm) (CT 6.4-[6])
Chon da= dg= 480 mm.
Puong kinh noi lip banh ring:
dor= (0,7+0,75).Da= (0,7+0,75).480= 360 (mm)
Puong kinh noi lip gbi d tai noi gin véi xilanh C:
dc= (0,7+0,75).De= (0,7+0,75).360= 270 (mm)
Kiém nghiém sirc bén cia tryc:

M, M,
o,= Wu = 0’1D3 S [Gu] (CT 613'[6])
B 1427224000 B 5
Oy —W =51,97 (N/mm"®)

Vi o, < [0,] nén truc dam bao d¢ bén.
4.6.2. Thiét ké truc ép 2:
Chon: L=2200 (mm)
C=500 (mm)
a= 2700 (mm)
Chon vat li¢u lam truc ép 1a thép 40CrNi co:
+ o= 750 (N/mm?)
+ 64= 560 (N/mm?)
+ HB=220
+ [o],= 120 (N/mm?)
+ [o]g=450 (N/mm?)
Khi can thép tdm c6 chiéu rong B= 1800 (mm) truc chiu tai trong phan bd déu
trén subt chidu dai véi tai trong don vi p.
P 14 luc can thiét dé lam bién dang kim loai trén mot don vi dg dai.
Taco:
P=K,.S. 6,=0,05. 50. 400= 1000 (N/mm)
Phan luc tai géi cua truc:
Y. me= -F2. 1350 + Rp. 2700=0
= Rc=900000 (N)
= Rp= 900000 (N)

Va biéu d0 momen:
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U

Hinh 4.16. Biéu d6 mémen truc ép 2

Tiét dién cua tryc tai chinh gitra (noi chiu udn 1én nhét):

Do’ M, _312,1.108_58642
= 0000l 0160 8642 (mm)

Chon D = 620 (mm).
Puong kinh noi ldp gbi d& tai C, D:
dc= dp= (0,7+0,75).D= (0,7+0,75).620= 460 (mm)

Kiém nghiém surc bén cua truc:

_%_ My < CT 6.13-[6
o=y slo] (CT6I36)
L 12,1.10% 5077 (N
= 6203 0077 (N/mm?)

Vi o, < [0,] nén truc dam bao do bén.
4.6.3. Thiét ké truc uén 3,4:
Chon: L=2200 (mm)
C=500 (mm)
a= 2700 (mm)
Chon vt liéu 1am truc uén 1a thép 40CrNi co:
Op= 750 (N/mm?)
6.4= 560 (N/mm?)
HB= 150
[6],= 120 (N/mm?)
+ [o]g=450 (N/mm?)

Khi can thép tim c6 chiu rong B= 1800 (mm) truc chiu tai trong phan bd déu

+ + 4+ o+

trén sudt chi€u dai véi tai trong don vi p.

P 13 luc can thiét dé 1am bién dang kim loai trén mot don vi d6 dai.
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Tacod:
p F _ 1039230
1800 1800
Phan lyc tai goi cua tryc:
Y. m¢e= -F3. 1350 + Rr. 2700=0
= Rg= 519615 (N)
= Rr= 519615 (N)

Va biéu d0 momen:

= 577,35 (N/mm)

Re a

7.015.10®%
Hinh 4.17. Biéu do momen truc uon 3, 4

Tiét dién cua tryc tai chinh gitra (noi chiu udn 1én nhét):

. M, _37,015.108_48898
= [00[e] o160 8898 (mm)

Chon D= 520 (mm).
Puong kinh noi ldp gbi d& tai E, F:
de= dr= (0,7+0,75).D= (0,7+0,75).520= 390 (mm)
Kiém nghiém sirc bén cia tryc:
My, My

< T 6.13-
0w oo Slod (CT6136)

7,015.10°
o 0,1.520°
Vi o, < [0,] nén truc dam bao do bén.
4.6.4. Thiét ké géi dé truc:
4.6.4.1. Goi do truc I:
- Vat liéu lam gdi d& thép C45.
- Truc quay v&i van toc: n= 3,2 (vg/ph).
- Luec tac dung: R=959090 (N).
- Tinh toan kich thudc bac 16t:

= 49,89(N/mm?)
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Chon vat liéu la dé)ng thanh BCuSnsZnsPbs.
Puong kinh trong: d= da= dg= 480 (mm).
Chon ty s6: 1/d = 1 suy ra = 480 (mm).
Chiéu day bac 16t: S=(0,035+0.05).d + 2,5=30 (mm).
Duong kinh ngoai: di=d + 2.S=480 + 2.30= 540 (mm).
Ap suit cho phép: [P] = 15 (N/mm?).
Kiém tra 4p suét cho phép: (CT 7.38-[10])
R 959090

P=—-=
d.1 480.480

= 4,16 (N/mm)<[P] ( Théa mén)

4.6.4.2. Goi do truc 2:
- Chon vat liéu 1am gdi d& 1a thép C45.
- Luc tac dung: R= 900000 (N).

- Tinh toan kich thudc bac 16t:

_|._

+ o+ + + + 4

Chon vat li¢u la d@)ng thanh BCuSnsZnsPbs.

Duong kinh trong: d= dc= dp= 460 (mm).

Chon ty s6: I/d= 1 suy ra 1= 460 (mm).

Chiéu day bac 16t: S= (0,035+0.05).d + 2,5=20 (mm).
Dudng kinh ngoai: di=d + 2.5= 460 + 2.20= 500 (mm).
Ap suit cho phép: [P] = 15 (N/mm?).

Kiém tra 4p suét cho phép: (CT 7.38-[10])

4.6.4.3. Goi dé truc 3,4:
- Chon vat liéu 1am gbi d& 1a thép C45.
- Luc tac dung: R=519615 (N).
- Tinh toan kich thudc bac 16t:

+

+ + + + + 4

Chon vat liéu 1a d6ng thanh BCuSnsZnsPbs.

Duong kinh trong: d= dg= dr.= 390 (mm).

Chon ty s6: 1/d= 1 suy ra I= 390 (mm).

Chiéu day bac 16t: S= (0,035+0.05).d + 2,5= 18 (mm).
Dudng kinh ngoai: dn=d +2.S=390 + 2.18 = 426 (mm).
Ap suét cho phép: [P]= 15 (N/mm?).

Kiém tra 4p suét cho phép: (CT 7.38-[10])
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4.7. Thiét ké co cAu nang b phan udn
4.7.1. Thiét ké bé truyén truc vit- banh vit

©

Hinh 4.18. Bo truyén truc vit banh vit

Thiét ké bo truyén truc vit banh vit c6 s6 vong quay n= 80 (vong/phut), lam viéc
hai chiéu, tai trong thay d6i, thoi gian sir dung 8 nim, mdi nim lam viéc 300 ngdy, ngay
lam viéc 8 gio.

Cong sudt trén truc vit: N= 30 kW.

S6 vong quay trong 1 phut: ni= 1470 (vong/phut)

Gia sir van téc truot Vi > 5 (m/s), chon vat li€u lam banh vit la déng thanh
BcuSn4Zn4Pb4, vat liéu lam truc vit 1a thép C45 t61 bé mit co do cung 50 HRC.
4.7.1.1. Xdc dinh teng suit cho phép:

Ung suét tiép xtic cho phép va ung suit udn cho phép ciia banh vit. Tra bang 4.4-
[2].

[6]x = 160 (N/mm?)
[6], = 50 (N/mm?)
S6 chu ky 1am viéc cua banh vit:
N=60.n. T (CT 4.8-[2])
=60. 80. 5. 300. 8= 5,76. 107
Hé s chu ky tng suat:

kn= i/E (CT 4.5)
Nig
.8 107
> kn= /—5’76. 7 = 0,803
kn= 8\/E (CT 4.8)
Nig
. 8] 10°
= ky= /—5’76. 7 = 0,602
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Tir bang 4.4-[2] tra céc tri s6 Gmg suat tiép xtic cho phép va tng suit udn cho phép
roi nhan véi cac tri s6 k'N va k;\] tuong ng, ta co:
[6] = 160. 0,803= 128,48 (N/mm?)
[6], = 50. 0,602= 30,1 (N/mm?)
4.7.1.2. Tinh ty s6 truyén i va chon moi ren truc vit va sé ring bdnh vit:
Ty s6 truyén: i= % = 18,375
Chon s6 méi ren truc vit: Zi= 2.
S6 rang banh vit: Z,=i. Zi= 18,375. 2= 36,75 ring
Lay Z>= 36 rang.

Z1 2

S6 vong quay thuc trong 1 phut ctia banh vit:

1470

18

Sai s6 vé s6 vong quay ctia banh vit so v&i yéu cau:

82-80

80

Viy s vong quay cta banh vit thoa mén.

no= = 82 (vong/ phut)

An= . 100%=2,5% < 3%

4.7.1.3. S0 bj chon tri sé hiéu sudt n va higu sudt tdi trong k
Véi Z1= 2 thi ta chon so bo n= 0,82.
Cong suit trén banh vit:
No>=n1. N1=0,82. 30= 24,6 kW.
Chon so bo k=1,1 (Vi> 5 m/s)
4.7.1.4. Pinh médun m va hé so dwong kinh g
Theo CT 4.9-[2]:

2 2
3171.45109\° KN, 3|/ 1.45.10° \° 1.1.24.6
3 > s . . AN9 _ D . . o1 , _ 31 9
m\/a\/<[0]tx. Zz) n, \/(128’48 36) ]2 )
Theo bang 4.6-[2] ldy m= 16 (mm) va q= 9

4.7.1.5. Kiém nghiém vin toc trwot, hi¢u sudt va hé so tdi trong

% Van tdc truot:
Theo cong thuce 4.11-[2]:
mn; [, 16.1470 5
2R E——— N2+ 9" =11
19100 N1 T T 19100 7= 1135 m/s)
Van tdc truot > 5 (m/s) phu hgp v6i1 du doan khi chon vat li¢u lam banh vit.

=

+ Hiéu suat:
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Theo cong thuce 4.12-[2]:
tgh
tg(Atp)
Trong do: A - Goc vit, phu thudéc moi ren Z1 va h¢ s6 duong kinh q.
Tra theo bang 4-7, ta dugc A= 12°31'44"".
p’ - GOc ma sat tuong duong. Véi p'=1°9'.

tg 12°31744"
= 1= 0,96. =
tg (12°31'44"+1°9")

n= 0,96

0,87

Tri s6 tng suat khong chénh léch qua nhiéu so vé6i du doan, do d6 khong can tinh
lai cong suét trén truc vit Na.
% Heé sd tai trong K
Theo cong thic 4.13-[2]:
K= K. K4
Trong d6: Ke- hé sd tai trong tap trung. K= 1
Ka- hé sb tai trong dong.
Van tdc vong clia banh vit:
n.m.”Zy.ny w 16.36. 82
Y T60.1000 60,1000 247 ()
V61 v=2,47 (m/s) <v=3 (m/s) — Ka¢=1,1.
= K=1.1,1=1,1.
Véi v= 2,47 (m/s) nam trong khoang v=2 + 5 (m/s).

= Ché tao bod truyén Vo1 cép chinh xac 8.

4.7.1.6. Kiém nghiém sirc bén uén ciia ring banh vit

Ta tién hanh kiém nghiém tng sudt udn sinh ra tai chan ring banh vit theo cong
thirc 4.16-[2]:
15.10° K.N,
o™ m3.Z,.y.qny ~
Trong do: y- hé s6 dang ring.

Tra bang 3-18 theo sb ring twong duong cua banh vit.

2 36
 Cosoh Cos>(12031'44")
= y=0,474.

Zu = 38,7 rang.

Vay:
15.100.1,1. 24,6
16°.36.0,474.9. 82

oy, = 7,86 (N/mm?) < [o],
4.7.1.7. Pinh cdc théng sé hinh hoc chii yéu ciia bé truyén:
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Mo dun: m=16.

Hé s6 duong kinh: q=09.

S6 modi ren truc vit va rang banh vit: Z; =2, Z, = 36.

Goc vit: y=12°31'44".

Khoang cach truc: A=0,5.16. (9 +36)=360 (mm).

Puong kinh vong chia truc vit: di = q.m=16. 9= 144 (mm)

Puong kinh vong dinh truc vit: Dei=di + 2.fo.m= 144 + 2.1.16= 176 (mm)

Puong kinh vong chan ren tryc vit:  Diji=di — 2.fo.m — 2.co.m
=144-2.1.16 —2.0,2.16= 105,6 (mm).
Chiéu dai phan c6 ren cta truc vit: L > (11 + 0,06. Z2). M
L >210,56 — L=215 (mm).
Vi truc vit duge mai nén ting thém chiéu dai L, 1dy L= 215 + 35= 250 (mm).

Puong kinh vong chia banh vit: do=Z».m=36. 16= 576 (mm).
Puong kinh vong dinh rang: Dex=(Z>2 + 2.f9).m= (36 +2.1).16= 608 (mm)
Chiéu rong banh vit: B=0,75. De1=0,75. 176= 132 (mm).
B
Goéc banh vit 6m truc vit: siny=—"—""——=0,7857 — y=52°
Del -0,5.m

Duong kinh ngoai cung cua banh vit: Dy=Dez + 1,5.m= 608 + 1,5. 16= 632 (mm).

4.7.2. Thiét ké bé truyén vit me- dai éc

Vit me ép chia lam 3 doan, doan lap tham gia véi dai 6¢, doan cuoi ap chat vao goi

truc. Quan trong la ¢ gitra c6 ren va dugc lap voi dai 6¢c dé diéu chinh hanh trinh.

Co cau vit me- dai 0c chiu tdi mot phia cao nén ta chon ren hinh rang cua co6 tinh

tu ham cao.
4.7.2.1. Chon vt liéu:

Chon vat li¢u lam vit 1a thép 40Cr co:
o= 1000 N/mm?
o= 700 N/mm?
Chon vat liéu lam dai dc 13 ddng thanh BcuSn4Zn4Pb4.

4.7.2.2. Tinh todn cdc théng sé ciia vit:

Duong kinh trung binh cua vit:

Fa

d,>
AR

(CT 8.1-[2])

Chon h¢ s6 chiéu cao dai oc: v = 1,8.
H¢ s0 chi€u cao ren rang cua: y, = 0,75.

Ap suét cho phép: [q]= 12 (N/mm?).
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F, 519615
= d, > = =78,27 (mm)
TV Wy L] n.3.0,75. 12

Chon dz = 80 (mm).
Céc thong sb cua ren:

+ Chiéu cao profin cua ren: h=0,1.d,= 0,1.80= 8 (mm).
Duong kinh ngoai: d= dz + h= 80 + 8= 88 (mm).
buong kinh trong: di= d> - h= 80 - 8= 72 (mm).

Budc ren: p=2.h=2.8= 16 (mm).
Budc vit: Pr=Zn.p=1.16= 16 (mm).
Goc vit: y= arctg [Pv/ (n.d,)]= arctg [12/ (n.80)]= 2,73°

Hé sd ma sat cia cap vat liéu thép—d@)ng thanh la: f = 0,1.

+ o+ o+ o+

+

Goc nghiéng cua canh ren lam viéc: 6= 3° - d6i vdi ren rang cua.

f 0,1
Do d6 o= arctg(—)= arctg( )= 5,7.
cos d cos 3°

Nhu vy, v < ¢ nén théa man diéu kién tu hdm ciia bo truyén.

4.7.2.3. Kiém nghiém vit vé d¢ bén:
Vit dai 6¢ lam viéc vira chiu nén vira chiu xoén.
biéu kién bén:
64= Vo2 +3. 1% (CT 8-7)
Trong dé: o - Gmg suat nén do luc doc truc Fa gay ra.
4.F, 4.519615
B . d% B . 722

c = 127,62 (N/mm?)

T - ing suat xoan do momen xoan giy ra.
T 3508163,26
02.d;  02.72

= 47 (N/mm?)

p 30
Vi T=9,55. 105, =, ipy-= 9,55. 106, 170" 18=3508163,26 (N.mm)
n

= 6=/ 127,627+ 3. 47> = 151,37 (N/mm?)
V6i vt liéu 1a thép 40Cr ¢6 6,= 700 N/mm?
= [6]= 6,/3= 233 (N/mm?)
Viy diéu kién bén duoc dam bao.
4.7.2.4. Kich thwéc dai éc:
Chiéu cao dai c: H= Yy d,=3. 80=240 (mm).

S6 vong ren cua dai 6c: z=—=—=15
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Ta chon cac thong sd sau:
[0, ]= 40 (N/mm?), [o,]=80 (N/mm?), [t_]=39 (N/mm?).
Dua vao cac diéu kién bén cua dai 6c ta c6 cac cong thirc tinh sau:

Puong kinh ngoai cua dai oc:

4.F, , [4.519615 5
D> |—— +d'= |————— +88°=155,83 (mm)

n.[o,] .40
Chon D= 160 (mm).
Puong kinh ngoai mit bich dai bc:

4.F, , |4.519615 5

D> + D= |————— +160°= 184,03 (mm)

n.[o,] .80
Chon D= 250 (mm).
Chiéu day bich dai bc:

F, 519615

5= = =26,5
nD.[1] ®160.39 (mm)

Chon &=30 (mm).
4.8. Tinh chon ndi truc

Khop ndi 14 chi tiét lam nhiém vu truyén momen xoan tir dong co dén cac truc udn
quay dé thuc hién qua trinh ubn.

Céc loai khop ndi thuong sir dung:

+ Nbi truc 6ng.

+ Noi tryc dia.

+ Nbi truc rang.

+Néi tryc xich.

+ Noi truc dan hoi.

+ Noi truc chit thap.
4.8.1. Tinh chon khép néi dpng co véi truc vit

DPong co quay véi sé vong quay n= 1470 (vg/ph), truyén qua co ciu truc vit- banh
vit thuong cd va dap, chan dong, thudng hay c6 cong hudng va xodn gy nén 1éch truc.

Vi vay dé dam bao duoc cac dicu kién trén ta chon khép ndi vong dan hoi 1a hop
ly. Ngoai ra, khép ndi vong dan hoi co cau tao tuong doi don gian, dé ché tao va gia ré.
N&i truc vong dan hdi ¢ thé cho phép hai truc 1éch doc truc So= 1+ 5 (mm); 1éch tim
S= (0,3 + 0,6) (mm) va l¢ch goc a= 1°.

SVTH: Nguyén Bao Viét GVHD: TS. Nguyén Pham Thé Nhan 83



Thiét ké va mé phdng mdy léc éng 4 truc

Co ciu ctia khép ndi dan hoi twong ddi don gian, gdm dia c6 may lip trén doan
cudi ciia mdi truc. Dung cac chét duge boc dng dan hodi bang cao su dé truyén momen
X04n.

Doan chdt c6 phan dan hdi dugc xuyén qua 16 hinh tru cia mot dia, con phan chdt
hinh c6n dau ren thi xuyén qua 16 con cta dia thir hai rdi vin chit bang dai dc.

Kich thude chinh cta ndi truc vong dan hdi chon theo tri s6 momen xo0dn va kiém
nghiém Gng suat dp sinh ra gitta cac chdt voi vong cao su va tng suat udn trong chdt.

4.8.1.1. Momen xoan truyén qua noi truc

N 30
Mx=9,55. 10%. — =9,55. 10°.
n 1470

= 194897 (N.mm)
4.8.1.2. Momen tinh
M= k. Mx (CT 9.1- [2])
Theo bang 9.1-[2], chon k= 1,5- hé sb tai trong.
= M= 1,5. 194897=292345,5 (N.mm)
4.8.1.3. Chon kich thwéc noi truc
Theo tri s6 momen tinh va duong kinh truc chon kich thude ndi truc, theo bang

9.11-[2], ta co:

- Sé chét: Z=6
- Puong kinh ngoai: D= 140 (mm).
- Puong kinh 13 1ap chdt boc vong dan hdi:  do= 28 (mm).
- Puong kinh chdt: de= 14 (mm).
- Chiéu dai toan bd vong dan hoi: 1y=28 (mm)
- Khe ho: C=3 (mm).
- Chiéu dai chét: 1= 33 (mm).
- Ren: M10
- Puong kinh ngoai vong dan hoi: 27 (mm).

Llv

——

L
Hinh 4.19. Théng sé hinh hoc khép néi vong dan hoi
4.8.1.4. Chon vt liéu
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Néi truc 1am bang gang GX21-40
Chét 1am bang thép C45 thudng hoéa.
Vong dan hoi bang cao su.
Ung suat dap cho phép cua vong cao su: [6]4=3 (N/mm?)
Ung suét udn cho phép cua chét: [6],= 60 (N/mm?)
4.8.1.5. Kiém nghiém sivc bén dgp ciia vong dan hoi
2. k. My
47 7. Do. Iy. de

Trong d6: My= 194897 (N.mm): M6men xoin

K= 1,5: hé s tai trong dong

<[oly (CT9.22-[2))

Do: duong kinh vong tron qua tam céc khép.
Do=D — do — (10 + 20)= 140 — 28 — 10= 102 (mm).
7= 6: s6 chot
do: duong kinh 15 13p chdt boc vong dan hoi.
dc: dudng kinh chét.
ly: chiéu dai toan bo vong dan hoi.
Vay:
2. My 2.292345,5
%477 Dy 1y.d. 6.102.28. 14

4.8.1.6. Kiém nghiém stvc bén uén ciia chét
KMy
T 0.1.Z. &. Dy
292345,5. 33
T 0,1.6.143. 102

< [o], (CT 9.23-[2])

oy = 57,45 (N/mm?) < [6], = Thoa man bén.

4.8.2. Tinh chon khép néi dong co véi hop giim téc
Chon khép ndi truc dan hoi.
Truc quay voi: n= 1473 (vg/phut).
N=45 (kW).

4.8.2.1. Mémen xodn truyén qua néi tru

N 45
M,=9,55. 106. — = 9,55. 10°, ——= 291750 (N.mm)
n 1473

4.8.2.2. Momen tinh
M= k. Mx (CT 9.1- [2])
Theo bang 9.1-[2], chon k= 1,5- hé s tai trong.
= M= 1,5. 291750= 437625 (N.mm)
4.8.2.3. Chon kich thwéc néi truc
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Theo tri s6 momen tinh va duong kinh truc chon kich thuédce ndi truc, theo bang
9.11-[2], ta co:

- S6 chbt: Z=6

- DPuong kinh ngoai: D= 170 (mm).
- Duong kinh 15 lip chét boc vong dan hdi:  do= 36 (mm).
- Duong kinh chét: de= 18 (mm).
- Chiéu dai toan bd vong dan hoi: =36 (mm)

- Khe ho: C=3 (mm).

- Chiéu dai chét: 1= 42 (mm).

- Ren: M12

- Pudng kinh ngoai vong dan hoi: 35 (mm).

4.8.2.4. Chon vt liéu
N&i truc 1am bang gang GX21-40
Chét 1am bang thép C45 thudng hoéa.
Vong dan hoi bang cao su.
Ung suat dap cho phép cta vong cao su: [6]4=3 (N/mm?)
Ung suat udn cho phép cua chét: [6],= 60 (N/mm?)
4.8.2.5. Kiém nghiém stvc bén ddp ciia vong dan hoi
2. k. My
©47 7. Dy 1y. d
Trong d6: Mx= 291750 (N.mm): Mdmen xoin
K= 1,5: hé s tai trong dong

<[s]y (CT9.22-[2))

Do: duong kinh vong tron qua tam céac khop.
Do=D —do— (10 +20)=170 — 36 — 10= 124 (mm).
7= 6: 36 chdt
do: duong kinh 15 13p chdt boc vong dan hoi.
dc: dudng kinh chét.
Iy: chidu dai toan bo vong dan hdi.
Vay:
2. M¢ 2.437625
" 7.Do.1,.d. 6.124.36. 18

o4 = 1,8 (N/mm?) < [6]y = Théa man bén.

4.8.2.6. Kiém nghiém stvc bén uén ciia chét
KMyl

0.1, Z. &. Dy
437625. 42

T 0,1.6.18°. 124

<[], (CT 9.23-[2])

o, = 42,36 (N/mm?) < [c], = Thoéa min bén.
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4.9. Tinh toan hé théng thity Ie va cac phén tir trong hé théng
4.9.1. Tinh lwc ép, dp sudt, dwong kinh piston truc 2

s Tinh lyc ép:

Luc ép tac dung 1én piston 1a lyc ning truc ép 2 dé kéo duoc phdi di chuyén va

1am cho n6 bién dang khi udn:
Fymax = Gr2 + Fu
Gr2: trong luong truc 2
Gr,=V.y
Véi V=n.R:L +2n. 2.1 = 1.3,17.22 + 2. 2,3%.2,5= 747,29 dm’.
= Gro=747,29. 7,85= 5866 kG
Fu: ap luc can thiét dé udn phoi

F3+Fy 0_ 0_ _
Fu> : .c0s30°=1039230. cos30"= 900000 (N)=90000 (kG)

S Fgpay = 5866 + 90000= 95866 (kG)
Luc ép tac dung 1én mdi xi lanh nang tryc 11 1a:

_ Fymax 95866
Fmax_ o) -

= 47933 (N)

Taco:

Fmax
A
Trong d6: p: Ap suét dau 16n nhat (kG/cm?). p= 80 + 160 (kG/cm?)

Fmax: Luc ép 16n nhit (kG).

D: Buong kinh cua piston chinh (cm).
.D?

A= 7 Di¢n tich cua pittong.

Frax. 4 |47933.4
= D= \/ —= = \/ =27,72 (cm)

p= (CT 1.11-[7])

T.p m. 80
Chon D theo tiéu chun, tra sach trang 50-[7], ta chon D= 40 (cm).

% Tinh lyc ma sat:
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Hinh 4.20. Cum piston xilanh
1. Piston 2. Thanh Xilanh 3. Secmang

Luc ma sat gitra piston va xilanh:

Fmsp= 1.N  (CT 4.38-[8])

Trong d6: p 1a hé s6 ma sat.

Déi véi cdp vat lidu xi lanh bang thép va vong ging bang gang thi p = (0.09+0.15).

Chon p = 0.1.

N Ia lyc cac vong gang tac dong Ién xi lanh va duogc tinh:

N=n.D.b.(p2+ px) + t.D.b.(z-1).px (CT 4.39-[8])

Trong d6: D la duong kinh piston. D= 40 cm.

b: bé rong mdi vong ging. Chon b= 1 cm.

p2: Ap suat ciia budng mang can piston. p2= 3 (kG/cm?).
z: S6 vong ging. Chon z= 3.

px. Ap suit tiép xtc ban dau gitra vong gang va xilanh.
pi= (0.7+1.4 kG/cm?). Chon px= 1 kG.cm?.

Vay ta ¢6: N=m.40.1.(3 +1) + 1.40.1.(3 - 1).1= 754 (kG/cm?).

Thay vao ta c6 gia tri cua lyc ma sat:

Fmsp=0,1. 754= 75,4 (kG)
= Fms= Fnsp= 75,4 (kG).
% Tinh lyc quan tinh:

Viéc tinh todn va thiét ké & giai doan dau tién khong thé hinh dung toan bo két cau
may va khéi lugng cac bo phan chap hanh khi dé c6 thé tinh toan lyc quén tinh tinh theo
cong thirc gan ding nhu sau:

GV
Fy=—— (CT 4.44-[8])

gto
Trong d6: V: Van tdc 16n nhat cta co cau chap hanh, V= 0,02 (m/s).
g: Gia toc trong trudng, g= 10 (m/s?).
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to: Thoi gian qua do cua piston dén téc do xac 1ap
to= (0,01 ~ 0,5)s — Chon to = 0,1 (s).
G: Trong luong udc tinh cta bd phan truyén dong (kG).
G= Gthantren + 0,5. Girye
Gihan ren= Y. Vthan rén
Vihan tren = 460.7.(2512 - 230%) = 14597285 (mm?) = 14,6 (dm?).
Githan wen= 14,6. 7,85=114,6 (kG)
G=114,6 + 0,5. 5866= 3048 (kG)
Vay:
F o GV _ 3048. 0,02 _ 61 (kG)
“ gty  10.0,1

< Phwong trinh cin bing luc:

i
") I

- Hanh trinh ép phoi.

Hinh 4.21. Hanh trinh ép phoi cua piston
pi: Ap suat dau vao.
F:: Luc tic dung 1én phan trén. F = Fe + G.
Fe: Luc ép can thiét tao ra dé ép phoi.
Fms: Luc ma sat.
A1: Dién tich budng trén.
Ta c6 phuong trinh can bang tinh:

A1p1=Fi+ Fus + Fgt
R plZFt+Fms+Ft

Al

. nd> w40 )
Trong do: A= R 1256 (cm”®)

Fq = 61 (kG)
Fus = 75,4 (kG)
Fi = 47933 + 3048= 50981 (kG)
Thay tit ca vao phuong trinh ta duoc: pi= 41 (kG/cm?).
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Van tdc chdy phu thudc vao van tdc bién dang cua vat liéu, ta chon: ve= 30 (cm/ph)
Vay luu luong can dua vao:
Qv= A1.ve=1256. 30= 37680 (cm?/ph) (CT 4.45-[8])

- Hanh trinh xudng nhanh.

AL Ly

Hinh 4.22. Hanh trinh di xuong ciia piston

Van ddo chiéu mé cho phép dau tir budng trén cua xilanh chay vé bé dau, lam
cho piston dich chuyén xudng.

O hanh trinh ndy bom khong can cung cap luu lugng va ap luc ma dung ap luc tir
trong lwong cua co cdu chip hanh.

Theo may ta c6: Fon= G= 3048 (kG).

Ta c6 phuong trinh can bang tinh:

A1p2=Fen+ Fus + Fgt

_ FCh - Fms - th
P, Al
n.d® . 40% ,
Trong do: A= 4 1256 (cm®)
Fg= 61 (kG)

Fns= 75,4 (kG)
Fen=3048 (kG)
Thay tat ca vao phuong trinh ta duoc: p= 2,32 (kG/cm?).
Vay luu lugng di ra tr xilanh:
Cong thuc tinh: Q= Aj.v..
Trong do: ve= 30 (cm/ph).
Q.= 1256. 30= 37680 (cm?*/ph)
Nhu vay, khi dich chuyén vi tri ctia van dao chiéu thi dau tir buff)ng trén cua xilanh
s& chay vé bé va xilanh s& dich chuyén xudng dudi nhd trong luong cta nd va cia co
c4u chap hanh.

% Tinh todn ton thit dp sudt:

SVTH: Nguyén Bao Viét GVHD: TS. Nguyén Pham Thé Nhan 90



Thiét ké va mé phdng mdy léc éng 4 truc

Tén thét 4p sut trén hé théng thuy luc gdm co:
Api: Tén thét trén cac van tiét luu: Ap1= 2 (kG/cm?).
Ap2: Tén thét trén cac van giam ap: Apo= 2,5 (kG/cm?).
Aps: Tén thét trén cac van chinh hudng: Aps= 1 (kG/cm?).
Aps: Tén thét ap suét trén bo loc ra: Aps= 1,5 (kG/cm?).
Aps: Tén thét ap suat trén éng: Aps= 2 (kG/cm?).
Viy ta c6 tén that ap sudt:
Ap=Ap1 + Ap2 + Aps + Aps + Aps =2 + 2,5+ 1 + 1,5+ 2 = 9 (kG/cm?).
% Tinh dp lwc bom cung cép cho cic hanh trinh:
Hanh trinh ép phoi: p1= 41 (kG/cm?2).
Hanh trinh xuéng nhanh: p>= 2,32 (kG/cm2).
Do t6n that ap suét trén hé thong cho nén ap luc bom can cung cép cho cac hanh
trinh la:
Hanh trinh ép phoi: pi’= p1 + Ap= 50 (kG/cm?).
Hanh trinh xuéng nhanh: p2’= p2 + Ap= 11,32 (kG/cm?).
4.9.2. Tinh piston co ciu ning ha truc chinh
s Tinh lyc cong tac:
Trong lugng truc chinh:
Gr= V.y= (1.3,25°.22 + 2.1.2,4* 4,8 + 1.1,8°.5 + 1.1,35%.16).7,85= 8213 (kG).
Taco:
F
P= (CT 1.11-[7))
Trong d6: p: Ap suét dau 16n nhat (kG/cm?). p= 80 + 160 (kG/cm?)
D: Buong kinh cua piston chinh (cm).

. D? o L.
A=——: Dién tich cua pittong.

4
F. 4 8213.4
E>D=\/ :\/ =11,43 (cm)
T. p w. 80

Chon D theo tiéu chuin, tra sach trang 50-[7], ta chon D= 20 (cm)

s Tinh lyc ma sat:

Luc ma sat gitra piston va xilanh:
Fmsp= n.N
Trong d6: p 1a hé s6 ma sat.
Dbi v6i cap vat lidu xi lanh bang thép va vong ging bang gang thi p = (0.09+0.15).
— Chon p=0.1.
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N 1a luc cac vong gang tac dong Ién xi lanh va dugc tinh:
N =n.D.b.(p2+ px) + n.D.b.(z- 1).px
Trong do: D la duong kinh piston. D= 20 cm.
b: bé rong mdi vong ging. Chon b= 1 cm.
p2: Ap suit ctia budng mang can piston. po= 8 (kG/cm?).
z: S6 vong gang. Chon z= 3.
px. Ap suit tiép xtic ban dau giita vong ging va xilanh.
p=(0.7+1.4 kG/cm?). Chon px= 1 kG.cm?.
Vay ta ¢6: N=m.20.1.(8 + 1) + 1.20.1.(3 - 1).1= 691 (kG/cm?).
Thay vao ta c6 gia tri cua luyc ma sat:
Fisp=0,1.691= 69,1 (kG)
Luc ma sat gitta piston va vong chan khit:
Fimse= 0,15.p.t.de.b.p  (CT 4.41-[8])
Trong d6: d. 1a duong kinh can piston. de=0,5.d= 10 cm.
b: chiéu dai tiép xtac vong chin v6i can. Chon b= 15 cm.
p: Ap suit tic dung vao vong chin. p= p>= 8 (kG/cm?).
u: hé s6 ma st gitra can va vong chan. u=0,1.
Thay vao ta c6 gia tri cua lyc ma sat:
Fmse= 0,15.p.1.de.b.p=0,15.0,1.7.10.15.8= 56,5 (kG)
= Fums = Fmsp + Fmse= 69,1 + 56,5=125,6 (kQ).
% Phwong trinh cin bang luc:
- Hanbh trinh ha truc.

Hanh trinh nay bom cung cap dau vao buong dudi cua xilanh chinh, dau tir buong

trén cua xilanh chinh chay vé bé chura.

T

.
e

rm.l l r,

By |~

—

Hinh 4.23. Hanh trinh ha truc 1
Dién tich budng duéi:
B n.d? B 7.20°

= 2 =314 (cm?)
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Dién tich budng trén:
n.(d*-d}) 7.(20%-10%)
T4 T 4
Luc ma sat: Fns= 125,6 (kG).
Trong lugng cua bd phan dich chuyén:
F= 8213 (kG)
Ta c6 phuong trinh can bang tinh nhu sau:
p1.A2=po.A1+ Fi - Fis
po-A1tFittFms  8.314+8213-125,6
- A, - 236

=236 (cm?)

= p =45 (kG/cm?)

Van toc ép cia xilanh chon ve= 30 (cm/ph).
Vay luu luong can dua vao:
Qv= A1.ve= 314.30= 9420 (cm?/ph)
- Hanh trinh nang truc.
Fy

IMEMR

8 I,
: M

Po

[—i

Hinh 4.24. Hanh trinh ndng truc 1
Ta c6 phuong trinh c4n bang tinh nhu sau:
p1.A2=po.A1 + Ft - Fns
py-A2 TFms-Fy 45,236+ 125,6 - 8213
o A B 314

= p = 8 (kG/cm?)

Van toc ép ctia xilanh chon ve= 30 (cm/ph).
Vay luu lugng can dua vao:
Qv= A1.ve= 314.30= 9420 (cm?/ph).
% Tinh dp lwc bom cung cdp cho cdc hanh trinh:
Hanh trinh ha truc: pi= 45 (Kg/cm?).
Hanh trinh nang truc: po= 8 (Kg/cm?).
Do ton that ap suat nén ap lyc bom can cung cap cho cac hanh trinh la:
Hanh trinh ha truc: pi’= p1 + Ap= 54 (Kg/cm?).
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Hanh trinh nang truc: po’= po + Ap= 17 (Kg/cm?).
Theo tinh toan trén ta chon co cu piston xilanh cua co ciu nang ha truc chinh cho
cac co ciu con lai cia may.
4.9.3. Tinh chon cong sudt bom dau
Bom dau 12 mot co cau bién dbi ning luong, bién ddi co ning thanh ning luong
ctia dau (dong chit 16ng). Trong hé thng dau ép thuong chi dung bom thé tich, tirc 1a
loai bom thuc hién viéc bién d6i ning luong bang cach thay ddi thé tich cac budng lam
viéc, khi thé tich budng 1am viéc ting bom hit dau, thuc hién chu ki hut va khi thé tich
budng lam viéc giam bom day dau ra thyc hién chu ki nén.
Véi yéu cau cta viée thiét ké may, dua vao ap sudt lam viéc 16n nhat ctia hé thong
ta chon loai bom dau cho hé théng 1a loai bom piston hudng truc.
Bom piston hudng truc 1a loai bom c¢6 piston ddt song song vai truc cua roto.
Bom piston hudng truc ¢é cac uu diém sau:
+ Kich thudce nho gon.
+ Do piston dét theo doc truc, nén réto c6 kich thude bé, momen quan tinh nho,
rat thich hop véi dong co dau.
+ Hiéu suét lam viéc tot va hau nhu khong phu thudc vao tai trong va sb vong

quay.

Ao

Hinh 4.25. Bom dau piston
1. Piston. 2.Roto. 3. Pianghiéng. 4. Lo xo.
5. Truc. 6. Dia dén dau.

Bom gdm céc piston (1) dit song song véi truc cua roto (2) va ludn ti sat vao dia

nghiéng (3) nhd 16 xo (4). Truc (5) truyén chuyén dong vong cho roto, nén budc piston
(1) di dong di thang vé, thuc hién qua trinh hut va nén. Céc xilanh cta piston (1) déu co
16 thong voi cac ranh cua dia dan dau (6). Trong qua trinh quay nhiing piston nao vao
vung ranh A thuc hién qua trinh hit, va & vung ranh B thyc hién qué trinh nén.

Trong nhiéu kiéu bom ngudi ta khong ding 16 xo (4). Dé piston ludn ti vao dia

nghiéng (3) ngudi ta cho dau ¢ ap suit vao budng phia dudi piston.
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Diéu chinh luu lwong cta bom cé thé thyuc hién bang cach thay d6i goc nghiéng o
ctia dia nghiéng (3). Trén co s d6 1am thay d6i do dai hanh trinh cua piston.
Tt cong thirc:
Pp. Q,
612
Trong d6: Py: Ap suat ctia bom dau (Kg/cm?).

Ny= (Kw) (CT 4.47-[8])

Qv: Luu luwong ctia bom dau (I/ph).
Qua viéc tinh toan & trén ta thiy tinh cong suit cho bom dau chinh 13 cong suat
cho hanh trinh €ép, bom thuc hi¢n cong suit 16n nhat, vi vay ta co:
Py=P’= 50 + 54= 104 (kG/cm?2)

Luu lugng can tinh 1a:

Trong d6: n: Hiéu suat ctia bom déu, 14y n=0.,8.
Qv= 37680 + 9420= 47100 (cm?*/ph).

b 08
Thay tit ca cac gi tri trén vao cong thirc ta co:
P,.Q, 104.58,875
sz =
612 612
Chon cong suit cia bom dau 1a: N= 10 (kW).

Cong suit dong co dién din dong bom:

= 10 (kW)

Np
nb'nt

Trong d6: Ng. 14 cong suat dong co dién.

Ng.= (CT 4.48-[8])

N, 1a hiéu sut truyén dong tir dong co qua bom, chon 1 = 0,985.
N, 13 hiéu suét cta bom. n,= (0,6+0,9), chon n,= 0,87.
Viy ta c¢6 cong suit ctia dong co dién:
Nac= L -
n.n, 0,985.0,87
4.9.4. Tinh todn éng dén diu:

=12 (Kw)

Ong din can phdi dam bdo do bén va ton that 4p suat nhd nhat. Dé giam ton that
ap suat thi cac ong dan phai c6 yéu cau sau:
+ Chiéu dai 6ng cang ngan cang tot.

+ Tréanh sy bién dang tiét dién 6ng dan trong subt qua trinh 1am viéc.
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+ Ong dan c6 hinh dang sao cho hudng chuyén dong cua dong dau it thay doi.
Néu can thiét d6i huéng thi phai thay doi tir tir.
Xéc dinh duong kinh éng dan:
Dé Iyra chon dudng kinh dng dan, ta xuat phat tir phwong trinh lwu legng chay qua
dng dan:

n.dz.V

e

= d= /% (mm).

Trong d6: Q: Luu luong di qua dng dau, Q= 58,875 (I/ph).
d: Puong kinh trong cta éng dan dau, (mm).

(CT 4.49-[8])

V: Van tdc dong chay trén 6ng din, (m/s).
- Pbi v6i dng hat: V= 1,5 + 2 (m/s), chon V=2 (m/s)

4.58,875.107
= d= [—————=0,025 (m)=25 (mm)
. 2. 60

Chon d = 30 (mm).
- Dbi v6i dng nén: V=3 =+ 5 (m/s), chon V=4 (m/s)

4.58,875.107
2 d= [—————=0,018 (m)= 18 (mm)
. 4. 60

Chon d = 20 (mm).
- Dbi v6i dng xa: V=0,5 =+ 1,5 (m/s), chon V= 1,5 (m/s)
4.58,875.10°>
d= [————=10,029 (m)=29 (mm)
n.1,5. 60
Chon d = 30 (mm).

4.9.5. Lwa chon van an toan:

boi véi hé théng thuy luc ciia may thiét ké, ta chon loai van an toan c6 tac dung
tuy dong. Loai van nay c6 uu diém ndi trdi hon so vai loai van tac dong truc tiép la:
+ Lam viéc v6i ap suat cao.
+ Khong nhiing bao vé hé thong khi qué tai ma con on dinh 4p suét lam viéc
cia hé thong.

+ Khong gay va dip trong van.
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Hinh 4.26. Két cau nguyén Ii van an toan
1. Vo van 2.Pistonchinh 3.Lo0xochinh 4.Bi 5.Ldxo
6,7. Vit diéu chinh 8. L4 tiét luu 9. L thong hoi

Nguyén ly hoat dong:

Budng (b) dudi tac dung cia 10 xo yéu (3), piston (2) bi ép xubng dudi. Trong 15
thong (9) & giita piston (9) ¢6 16 giam chan (8), nhd d6 budng (a) ciing ludn thong véi
budng (e). Lo xo (5) ¢6 tac dung ép vién bi vao dé van, ing luc ciia né c¢6 thé diéu chinh
dugc nho vit (7).

Khi ap lyc dau chua vuot qua tri s6 Gmg luc cho phép cua 16 xo (5) thi vién bi (4)
chua mé, luc ndy budng (a) khong thong voi budng (b). Chét 16ng trong cac budng déu
& trang thai tinh vi vy ap suét trong cic budng a, ¢, d, e coi nhu bang nhau. Khi d6
piston (2) & vi tri thdp nhat dudi tic dung cia luc 10 xo (3) ( vi 4p suit dau tic dung
1én piston (2) vé phia budng ¢ cin bang véi ap luc vé phia budng d va e ). Khi hé thong
qua tai ap sudt trong cac budng a, ¢, d, ¢ dong thoi ting 1én dot ngdt. Luc nay ap luc
ctiia dau 1én vién bi (4) vuot qua luc 10 xo (5), vién bi (4) bi ddy 1én va mét it chit 1ong
tir budng ¢ bi ddy ra ngoai vé thung chira. Khi d6 nho 16 thong giam chan (8) gay ton
that 4p suat dau, diéu nay tao ra su chénh 4p giita budng d, e va c. Nhu vay, trang thai
can bang luc tac dung 18n piston (3) mat di. Dudi tac dung ctia ap suit cao trong budng
¢ va e piston duoc nang cao 1én cho dén khi lip lai su can bang cta ap luc chét 1ong va
luc 10 xo0 (3) lc nay piston ngirng di 1én. Két qua 1a budng a thong véi budng b va qua
d6 dau trong hé théng duoc day bot vé thung chira, giam tai cho hé théng. Néu ap suit
trong hé thong ( & budng a ) cang ting manh thi dong dau chay tir budng d, e 1én c di
qua van bi vé thung chtra cang manh, ton that tai 15 (8) cang 16n thi d6 chénh éap trén
piston cang ting, két qua 1a piston (2) tiép tuc duoc nang 1én, ctra luu thong giita budng
a va b cang rong, dau cang thoat nhiéu vé thung.
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Trong thyc t& nguoi ta cho van 1am viéc nhu mot van tran bang cach diéu chinh tmg
I 10 x0 (5) sao cho van bi ludn mo, nghia 14 ludn c6 chét 16ng thoat tir hé thong trhing
va van bi qua ctra luu thong giira budng a va b.
Nho hoat dong cua van, ap suat trong hé thdng thung khong thay doi.
Chon vét liéu ché tao van:
+ Than van: Thép C45.
+ Nong van: Thép 40Cr.
+ Loxo thép: Thép 40CrNi.
4.9.6. Lwa chon van cdn:
Dua vao két cau nguoi ta chia ra 1am 3 loai chinh: van bi cau, van bi con, van piston.

Dboi v6i hé théng thuy lyc cia may thiét ké, ta chon loai van piston.

e
BRSS
-~

Hinh 4.27. Két cdu van cdn
1. Piston van 2. Vitdiéu chinh 3.Loxo 4. Théan van

Lua chon kich thudc van:

D= 26 (mm)= 2,6 (cm); d= 16 (mm)= 1,6 (cm); a= 90°; B= 45°

Chon vét liéu ché tao van:

+ Than van: thép C45.

+ Nong van: thép 40Cr.

+ Nap van: GX 15-32.

+ Thép 16 xo0: 40CrNi.

+ Pé van: thép C45.
4.9.7. Lwa chon lpc diu:

Trong qua trinh lam viéc, dau khong tranh khoi bi nhiém ban tir bén ngoai vao,
hodc do céc chét ban tir ban than dau tao nén. Nhiing chat ban éy s€ lam ket cac khe ho,
cac tiét dién chay co kich thuéc nho trong cic co cau dau ép, giy nén nhiing trd ngai,
hu hong trong hoat dong cia hé théng thuy luc. Do d6 trong cac hé thong dau ép thudng

dung bd loc dau dé€ ngan ngtra cac chat ban tham nhap vao bén trong céc co cau dau ép.
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B0 loc dau thuong dit ¢ dng hut cua bom dau. Trudng hop can dau tinh khiét hon, dat
thém mot by nira & cira ra cuia bom va mot ¢ ctra ra cua hé théng dau eép.

Trén co s¢ thi nghiém va thuc té dua ra cac tac hai ciia dd ban cua dau:

+ Hat bén c6 kich thudc béng hodc 16n hon khe hé cac bé mit tiép xuc cua cac
phan tir thuy lyc 1am ting luc can thiét dé dich chuyén cac phan tir nay.

+ Dbi véi cac loai bom, tudi tho gidm di ti 1€ v&i sy tang kich thude va né)ng
dd cac hat ban.

+ DO ciing cac hat ban trong chat 16ng cang 16n cang nhanh chéng mai mon
cac bé mit tiép xuc cua cac phan tir thuy luc.

Qua cac két luan trén ta thiy rang: Mudn ting tudi tho cic phan tir thuy luc va
giam di trong qua trinh str dung may c6 truyén dan thay luc thi cach tot nhat 1 st dung
loc dau cho hé thong.

O may thiét ké ta chon hai loai loc:

+ Loc tho ddt & duong hut bom.
+ Loc tinh dat & duong day bom.
¢ Loc tho:

O nhitng hé théng dau ép doi hoi d6 sach cta dau cao do d6 phai dung bo loc ¢o
man loc béng giéy hodc ni, da. Nhiing loai bd loc nay co thé loc duoc nhirng chit ban
co kich thudc 16n hon 0,002 mm.

Két cau cua bo loc duoc thé hién nhu hinh vé:

e S ® i TN S
) S————————
X _L
X
2 4
1 Loxo. 2_Boc giay loc.

Hinh 4.28. Bé loc ddu thé
Trén khung dugc cing cimg bang 10 xo (1) boc gidy loc (2) tao thanh mot bé mit
lugn séng. Voi bé mit kiéu nay, lam tang dugc tiét dién loc va do cung virng cua bd loc.
Dau tir ngoai chay qua gidy loc va theo hudng truc chay ra ngoai.
B0 loc gidy c6 thé ché tao véi luu lwong tir 10 = 120 (I/ph), va vé6i ap sudt toi da
1a 210 bar. Nhuoc diém cua no 1a chong bi ban va viée téy sach phtrc tap hon cac loai
trén.

% Loc tinh:
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Loc tinh dat trén duong déy cua bom nén con goi 1a loc cao ap. Qua trinh loc
tinh chu yéu dugc thuc hién nho cac 16 Xép cua vat liéu loc. Cac phﬁn tur cua loai loc nay
thuong dugc ché tao bang cac xo, xdp, hat bot, gidy, gop kim loai.. .

Cac phﬁn tr duge ché tao b?mg chach cho vao khudn kim loai vat liéu ché tao,
sau d6 tim chat két dinh va nung dén khi vat liéu duoc dinh hinh viing chic theo mau
can thiét.

O day ta chon bo loc tinh c6 ph?m tr loc la vat liéu gém kim loai.

DAu tir bom sé& chdy vao cua loc & cura vao, nho cac 16 Xép trén phﬁn ttr loc, cac hat
chit ban sé dugc gifr lai, dau sach sé tiép tuc di dén cira ra va cung cép vao hé théng.
Sau mogt thoi gian s dung, thio chit ban dua ra ngoai

1 Cira vao. 2 Phin tir loc. 3 Vit thao chat ban 4 Cuar.

Hinh 4.29. Bé loc dau tinh
4.9.8. Thiét ké binh chira dau:

Binh chira dau c6 hai chirc nang: Luu trit dau va diéu hoa dau trong hé thong. Céc
bd loc ¢6 nhiém vu tach ban trong bé dau dé khoi gay nghén dan dén suc pha huy hé
théng. Bo tan nhiét hay bd lam mat dugc dung dé duy tri nhiét d6 dau trong thoi gian
gidi han an toan va ngan can sy bién chat cua dau.

< Thiét ké binh chira dau:

Binh chta dau dung dé chira lugng dau can thiét cho su hoat dong cua h¢ théng
dau ép. Tuy theo két cAu ciia may, bé dau c6 thé 1a mot khoang khong duoc dic lién
trong thdn may hodc 13 mot thung riéng biét dit bén ngoai thin may. Dé tranh tac dung
nhiét vao cac bd phan may, ngudi ta c6 xu hudng dit bé diu ra ngoai.

Nhirng bé dau riéng biét thuong ché tao c6 dang hinh hdp, va trén do co lép mot
s6 thiét bi can thiét dé dam bao su 1am viéc binh tuong cua hé théng dau ép. Két chu

ctia mot bé dau dién hinh thuong c6 dang nhu hinh v&.
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Hinh 4.30. Binh chita dau

1. Pong co dién 2. Bom dau 3.Boloc 4.Onghat 5,6. Vach ngin

7. Thanh bé 8. Ong dan dduvé 9.LJ thdo dau 10. Nhiét ké
11. Mét ddu  12. L& rét dau

Thong thuong trén nip bé dau nguoi ta 1ap dong co dién (1) dé quay bom diu (2)
dé hat dau tir bé qua bo loc (3) va dng hit (4). Pé dam bao su luu thong cua dau tao
diéu kién 1am nguoi tot hon, bén trong bé dugc ngan thanh ting budng cé nhiing ctra
luu thong tuong Ung.

Trong binh chira c6 bé tri mot s6 tim ngan, chiéu cao ciia tim ngan khoang bang
2/3 murc dau. Cac tAm ngan c6 hai tac dung:

+ Ngin khong cho diu trén duong dng trd vé di ngay vao bom. C6 tAm ngin
dau s& tan ra vach thung chira, nhiét d6 s& giam thap trude khi hoa vao luong
dau c6 san trong binh.

+ Tranh sy tung toé ddu trong binh chira khi hé théng dang hoat dong. Nap
binh chira thuong co 16 thong hoi, trén nép c6 bo loc dé ngan bui lot vao
cung khong khi. Mot s6 binh chira khong c6 16 thong hoi ma thay thé 1a van
diéu khién. Van s& tu dong dua khong khi lot vao binh chira nhung ngin
khong cho khong khi di ra ngoai cho dén khi ap suat trong binh dat dén gia
tri xac dinh trudc.

% Bio dudng binh chira diu thuy lyc:

Viéc bao dudng binh chira bao gdm viéc xa dau cii va 1am sach binh chtra theo dinh
ky ctia nha san xuat. Ciing c6 nhiing thiét ké khong can tién hanh viéc bao dudng.

Trén binh chira thuong c6 6 kinh kiém soat hodc mot que kiém tra dé nguodi van
hanh hé thong thuy luc c6 thé kiém tra mirc dau. Néu thiéu dau, bom thuy luc sé bj hong
do khong duoc boi tron day du.

B0 loc trén duong dng nap ctia bom c6 thé khong can thiét phai bao dudng thuong
xuyén nhung mang loc trén dudng ong dan tré vé phai duoc thay thé sau thoi gian quy
dinh. Vi vay, bd loc trd vé thuong khong dit bén trong binh chira dé thuan loi cho viée
bao dudng.
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Trong khi luén c¢6 hoi nuée vi vay can phai co b tach 4am va phai bd tri ¢ noi
nao co thé xem xét hang ngay.

DPuong dng din tré vé ndi vao thung chira & vi tri thdp hon mirc dau trong thung va
khong d6i dién voi duong dng nap cua bom. Cach b tri nay tao diu kién tét cho viée

ha nhét do tré vé va gidm sy xody loc.
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CHUONG 5. QUY TRINH VAN HANH MAY PE LOC
MOT SAN PHAM PIEN HINH

Qua trinh udn 6ng trén may 16¢ 4 truc duge thuc hién theo cac bude sau:
5.1. Budc 1:

Phéi thép tim dugc dwa vao nhd co cAu kéo thong qua paling toi kéo va gia da,
d6ng thoi nang truc I 1én nho hé thong xilanh thity luc cho dén khi khe hé cua truc I va
truc II diing bang chiéu day phoi.

Hinh 5.1. So' d6 uon san pham (buéc 1)
5.2. Budc 2:
Khoi dong dong co nang truc 111 thong qua co cau truc vit-banh vit. Truc I1I sé tac
dong mot luc 1én phdi lam phoi bi bé cong (hinh 5.2). Cung lic d6 truc II van ép phoi.

IO

Hinh 5.2. So' d6 uon san pham (budc 2)
5.3. Budc 3:
Khai dong dong co cho truc I quay theo chiéu (hinh 5.3), lac nay nhd luc ma sat
gitra phoi va truc udn, phdi sé bi cudn sang phai. Trong khi d6 truc III van tiép tuc duoc
day 1én dé ép cong doan phéi theo kich thirc yéu cau, dén khi cudn phoi sang mép bén

kia thi két thic budc 3 dong thoi ngit dong co nang truc I11.
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Hinh 5.3. So' d6 uon san pham (budc 3)
5.4. Budc 4:

Khoi dong co cAu phanh dé dimg may sau d6 dung dudng dé do ban kinh phan
cung da duogc udn. Khoi dong lai dong co tryc 111 dé ha truc xuéng, déng thot khot dong
tryc can I tiép tuc quay sang phai (hinh 5.4) cho dén khi mép phoi bén trai nam ¢ giita
hai truc I va II thi dimg dong co truc I. Ding dong co truc can I dong thoi két thiic budc
4.

Hinh 5.4. So' do uén san pham (bude 4)
5.5. Budc 5:
Khoi dong dong co truc IV thong qua co cdu truc vit -banh vit ning truc IV 1én
(hinh 5.5) uén cong doan phéi bén trai. Sau khi nang truc IV mot khoang cach theo tinh

todn thi dung dong co va dirng may.
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O @

Hinh 5.5. So' d6 uon san pham (budc 5)
5.6. Budc 6:

Khoi dong dong co truc udn I quay theo chiéu (hinh 5.6) cing chiéu quay kim
ddng ho, dé cudn phdi chuyén dong sang bén trai. Trong lac d6 truc IV van tiép tuc tac
dung 1én phdi mét lyc do qua trinh chuyén dong phoi van ti 1én truc IV. Trong qua trinh
phéi bi cudn sang trai, dung dudng dé so phan cung tron da duoc cudn. Khi phoi duoc

cudn dén doan giita thi két thiic budc 6.

@O

Hinh 5.6. So' d6 uon san pham (budc 6)
5.7. Budc 7:
Khaoi dong dong co truc IV dé ha truc xudng dong thoi lac d6 truc I van quay dé
cudn phoi sang trai va qua trinh udn lai tiép tuc theo cac budc trén cho dén khi san pham

dng dugc udn theo dung dudng kinh kich thudc theo yéu cau.

SIS

Hinh 5.7. So' d6 uon san pham (budc 7)
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5.8. Budc 8:

Két thuc bude 7 phoi di c6 hinh dang doan 6ng, lac nay ta khoi dong dong co hai
tryc I1I va IV dong thoi nang 1én ty vao thanh éng va khéi dong dong co truc udn I quay
theo hai chiéu nhu hinh 5.8 dé ép hai mép doan dng lai v6i nhau. Sau khi d3 ép hai dau
doan 6ng lai voi nhau ta tit may va han c6 dinh hai mép dng lai v6i nhau. Tiép d6 khai
dong dong co tryc IL III va IV ha cac truc nay xudng dong thoi khoi dong hé thong

xilanh thuy lyc dé thao co ciu gid d& dau truc dé 1y phoi ra nhd cau truc 2x8 tan.

Hinh 5.8. So' d6 uon san pham (budc 8)
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CHUONG 6. LAP PAT, VAN HANH VA BAO DUONG MAY

6.1. Cach lip dit

Pé lam viéc it rung dong, bé mong can ving chic, kich thude bé mong duoc tinh
theo mtrc d§ chiu tai trung binh ctia dat. Khi d6 chiu dung cua dat thép can tdng thém
chiéu sau va dién tich ctia nén mong.

Yéu cau dbi voi nén mong:

+ Mong duge lam tir bé tong nén, hinh thanh tor mot khdi bé tong lién tuc, viing
chac dé tranh rung dong

+ Sau khi bé tong ran lai, may cudn véi bulong va €cu chiu tai trong dugc dua vao
may va duoc cin bang nho can diéu chinh & sat khung may.

+ Sau khi can bang d6 thém duéi méng mot hdn hop bé tong 1ong. Sau khi hdn hop
bé tong ran lai can xiét cac écu ctia cac bulong mong.

Trinh ty lip méy:

+ Than may dugc dinh vi béng 4 thanh sit chit V, han & hai dau cua may va dugc
lap cb dinh véi bé bé tong bang cac bu 16ng da gan sin cac bu 16ng nén theo dung
kich thuéc 16 khoan trén bé may.

+ Lép cac gugiong hai dau ren lién két than may dé ting ctng vimg. Cha y cac dai
b khong dugc xiét chit nham tao khe ho.

+ Lép cac gbi d& vao truc cudn chi dong, tiép dén 13 1dp cac banh ring tao diéu

kién cho cac banh rang an khop dugc dé dang. Tién hanh lap truc cudn trén.
Gbi @5 truc cudn trén dugce lap bu 16ng diéu chinh khe hd.

Sau d6 tién hanh xiét cac écu cua gugiong.

Lap hop giam toc trén dé may.

Lép dat dong co va b truyén dan dong truc cudn dudi.

+ o+ + + o+

Lap gia do theo diing yéu cau.
6.2. Van hanh:
Cac cong nhan duéi 18 tudi khong dugce tiép xtic vi may.
Déi véi ngudi van hanh:
+ (C6 gay ching nhan lam viéc trén may.
+ Biét rd chirc nang va lam viéc trén may mot cach thanh thao.
+ N&m duoc céc tinh chit co ban cua vt lidu phoi.
May sau khi lap xong phai dugc chay thir khong tai mot thoi gian. Sau d6 xiét chat
lai cac bu 16ng lap rap trude khi cho may chay co tai.
Trong qua trinh san xuat can chi ¥ nhimng diém sau:

e Trudc khi lam viéc:
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Kiém tra cic bd phéan truyén dong, ly hop, phanh him va hé théng dién c6 an
toan khong?

Kiém tra cac thiét bi diéu khién, na“ip che chin va dic biét 1a van dé boi tron céc
b6 phan c6 duoc dam bao hay khong? Néu can thiét phai tién hanh bom dau m&

vao cac 0 do, ranh truot.

e Khi lam viéc:

+
+

Cong nhan ding méy phai mang day du bao ho lao dong, gon gang.

Piéu kién lam viéc phai gon gang, sach sé tao diéu kién cho viéc thao tac dé
dang, nhanh chong va thuén tién.

Phoi phai lép vao truc cudn roi mai khoi dong may lam viéc.

Khi phat hién sy ¢b may phai nhanh chéng tat cong tic, dimg may bang phanh

an toan va kip thoi bao cho ngudi ¢6 trach nhiém. DE phong hién tuong qua tai.

e Sau khi lam viéc:

+
+

Lam v¢ sinh xung quanh khu vuc may gon gang.

Cat cau dao may dé tranh nguoi la xdm nhép va van hanh may.

6.3. Bio dudong

Bao dudng may theo dinh ky cac bo phan chuyén dong quay cta may, bo phan

truyén banh rang ngoai, 6 lan, bac 16t gdi d& duoc boi tron bang md. Trong hop giam

toc cac bd truyén dugc boi tron bang dau va kiém tra mirc dau, chat lwgng dau boi tron

dé tang tudi tho clia may.

6.4. Su c6 may

+ + + + + o+ o+

Su an khép cua banh rang khong déu giy on.

Céc 6 lan, truot, bac 10t, truc mon gy ro anh hudng dén chit luong san pham.
Ly hop khong truyén duoc momen xoan.

Bé ring vit me.

Tudt bac dong trong 6ng vit me.

Chay dong co thang do dau tir ngoai lot vao.

Cong truc ¢ép do bi cong xo6n lau.

6.5. Khic phuc su c6

N
N
N
N

Diéu chinh lai khoang céach.
Thay céc chi tiét di sir dung 1au, bj mon, hong.
Quén lai dong co sau khi chay.

Diéu chinh lai khodng cach truc ép vdi cac truc cuon bang vit me.
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CHUONG 7. MO PHONG MAY LOC 4 TRUC TREN PHAN MEM
SOLIDWORKS

7.1. Gi6i thiéu phan mém Solidworks
s Solidworks
Solidworks 13 phan mém thiét ké co khi 3D, chay trén hé diéu hanh Windowns.
Solidworks dugc phat trién boi Dassault Systémes Solidworks Corp, mdt cong ty con
ctia Dassault Systémes, SA (Vélizy, Phap). Solidworks dang 1a déi thu canh tranh truc
tiép v6i Autodesk Inventor va Solid Edge.
% Lich s
Tong cong ty Solidworks duoc thanh 13p vao thang 12/1993 boi Vién Cong nghé
Massachusetts ctia Jon Hirschtick. Hirschtick str dung s tién $1.000.000 ciia 6ng kiém
duogc khi 12 thanh vién ciia nhém MIT Blackjack dé thanh 1ap cong ty. Ban dau cong ty
¢6 tru s& tai Waltham, Massachusetts, Hoa Ky, Hirschtick tuyén dung mot doi ngii k¥
su voi muc tiéu xay dung phan mém CAD 3D ma dé sir dung, gia ca phai ching, va chay
trén nén Windows. Hoat dong sau tir Concord, Massachusetts, Solidworks phat hanh san
pham dau tién ctiia minh Solidworks 95 vao nam 1995. Nam 1997, Dassault noi tiéng
v6i phan mém CATIA CAD, mua lai Solidworks véi gia $ 310.000.000.Tir d6 dén nay
,Solidworks ngay cang phat trién. Trai qua 26 phién ban DS Solidworks Corp da ban
duoc hon 1,5 triéu gidy phép cua Solidworks trén toan thé gii. Trong d6 ,bao gém 1 ti
1¢ 16n cac gidy phép gido duc. Vay nén ,SolidWorks duoc danh gia 1a phan mém phd
bién nhat hién nay.
7.2. Mo phéng
7.2.1. M6 phéng bién dang 6 truc I
7.2.1.1. Vé truc
- Budc 1: Vao File = Chon New — Chon Part.
- Budc 2: Vao Sketch — Chon mit phang v&.
- Budc 3: Chon Circle = V¢ hinh tron c6 duong kinh nhu truc = Ok = Vao
Features — Chon hudng dun = Chon chiéu dai doan truc = OKk.

- Sau khi thyc hién 1an luot cac bude trén ta duge truc nhu hinh sau:
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Hinh 7.1. Hinh anh truc 1 vé 3D

7.2.1.2. M6 phong
(3

New Sty
- Budc 1: Vao Simulation - Chon - — Ok.
- Buéc 2: Tién hanh dua vat liéu vao chi tiét: Kich chudt phai vao > @ Partl —
Chon $= Apply Material to All Bodies...

li¢u 1a thép 40CrNi = Ok.

Matsrie X

. Sau khi bang vat li€u hién ra ta chon vat
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Hinh 7.2. Bang vat liéu
- Budc 3: Kich chudt phai vao * & Fixtures — Chon @ Bearing Fixture.. 44 ta0
rang budc 6 — Sau d6 chon & Fixed Geometry.. 44 o& dinh truc = Ok.
- Budc 4: Kich chudt phai vao * 8 Extemal loads —, Chop 4 Force.. — Tiép
hanh dt lyc tai cac diém tuong g — Ok.
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Hinh 7.3. Vi tri dat luc trén truc

_ Buéc 5: Kich chudt phai vio EMesh - Chon © Create Mesh. 4 chia Tudi
~ Ok.

Hinh 7.4. Truc sau khi chia lwoi
- Budc 6: Kich chudt phai vao Q¥ static 1 (-Default) _, Cpop & Run |

= Sau khi tinh toan phan mém s& cho ta két qua mo phong g suat va bién

dang cua truc nhu sau:
+ Ung suét:

voo Misas (INAmAD

50082407

. 45088e+07

- 40782407

- 3568ke07

L 3058 +07
. 25409 +07
B 203%+07

1520e+07

bt

1020 +07

5.098++06
000000

- Yeld swangty 7850 +08

Hinh 7.5. M6 phéng vng sudt trén truc 1
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+ Chuyén vi:

URES {mm)
2429201

2.1862-01

'. 1.843e-01
- LT002-01
1ASTe-01
1214e-01
971502
1.286¢-02

4857¢-02

2429¢-02

1.000e-30

Hinh 7.6. Mé phong chuyén vi trén truc 1
7.2.2. Mé phéong mdy léc 4 truc

Hinh 7.7. Ban vé 3D toan may
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LOI KET

Sau nhiéu tuan thuc hién 1am dd 4n tét nghiép dudi sy hudng dan tan tinh cua thiy
TS. Nguyén Pham Thé Nhan em da hoan thanh nhiém vu thiét ké d6 an tot nghiép theo
dung thoi gian yéu cau.

Trong qua trinh thyc hién nhiém vu thiét ké, em di tim toi va nghién ctru tai liéu,
tmg dung cac 1y thuyét vé bién dang déo trong cac tai lidu vé vat liéu hoc va kién thirc
co khi chuyén mon di dugc hoc trong trudng. May 16¢ 6ng 4 truc co cong suét chinh
N= 45 kW thich hop vdi viéc san xuit 6ng c& trung va 16n. Két cau may don gian, diéu
kién van hanh va bao quan d& dang, két hop véi cac nganh co khi khac trong nuée cho
phép ching ta ¢ thé san xuat duoc mdy nay dé cung cip san pham 6ng cho cic cong
trinh, nha may va doi séng. ..

Trong qua trinh thiét ké may, vi thoi gian c6 han va kién thirc chuyén mon ciing
nhu kién thirc thuc té con it, nén viéc hoan thanh d6 an ctia em khong tranh khoi nhitng
sai sot, em rat mong nhan thém duoc nhitng dong goép va chi bao cia cac thay dé dd an
duoc hoan thién hon.

Cubi cing, em xin cam on thiy TS. Nguyén Pham Thé Nhan cung céac thiy co
trong khoa Co Khi, Truong Pai hoc Bach Khoa Da Nﬁng da tan tinh huéng dan em hoan
thanh d¢ tai nay va truyén dat nhitng kién thirc quy bau cho bon em trong sudt thoi gian
hoc tp tai trudong. Kinh chiic cac thiy ¢ sirc khoé va thanh cong trong cong tac.

Sinh vién thuc hién

Nguyén Bio Viét
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