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LOINOI PAU

Trong sy nghiép cong nghiép hoa — hién dai hoa dat nudc, nganh cong nghiép ché
tao dong vai tro then chét, 1a nén tang dé dua Viét Nam phat trién bén viing va hoi nhap
v6i nén khoa hoc — k¥ thuat tién tién ctia thé gi6i. Trong d6, nganh co khi néi chung va
chuyén nganh co khi ché tao may ndi riéng giit vai trd hét sitc quan trong, gop phan truc

ti€p vao viéc xay dung va phat trién nén cong nghi€p hi¢n dai

La mot k¥ su co khi trong tuong lai, em nhan thtrc r6 trach nhi€ém ctia minh trong
cong cudc d6i mai va phat trién dat nude. Trong qua trinh hoc tap tai trudng, em luén mong
muén duoc thuc hién mot dé tai mang tinh thuc tién cao, ¢ kha ning ing dung vao thuc té
san xuat. Hién nay, cdc san pham gia cong tir thép tim duoc st dung phd bién trong nhiéu
[inh virc nhu dong tau, xay dung, san xudt thiét bj dan dung,...Qua trinh gia cong thép tim
thuong doi héi cac thiét bi chuyén dung nhu may dot 16, dot gbc vo1 do chinh xac cao va
hiéu suat 1am viéc 6n dinh. Pay cling chinh la dong luc dé em chon dé tai “Thiét ké va ché
tao mdy ddt goc, dét 16 thity e 1am dé tai tot nghiép

Thong qua dé tai nay, em mong mudn dugc cung cb cac kién thirc da hoc nhu co 1y
thuyét, chi tiét may, nguyén 1y — két cdu may, thily luc — khi nén,... dong thoi rén luyén
kha ning thiét ké tong thé, thiét ké bo truyén va lya chon thiét bi truyén dong phu hop cho
mot hé théng may co khi thuc té

Trong subt qua trinh thyc hién, em da nd luc tiép can va van dung nhirng kién thurc
chuyén nganh vao bai toan thiét ké. Tuy nhién, do thoi gian va kinh nghiém thuc té con han
ché, ban db an khong thé tranh khoi nhiing sai s6t. Em kinh mong nhan dugc su dong gop
¥ kién tir quy thay c6 trong Khoa Co khi dé em c6 thé hoan thién hon ca vé kién thtic 13n
k¥ nang chuyén mon

Pa Ning, Ngay Thang 6 Nam 2024

Sinh vién thuc hién

Pham Ngoc Bao
Lé Tén



LOI CAM ON

Trong sudt qua trinh nghién ctru vé dé tai tot nghiép nay, ngoai nhimg nd luc cia
ban than, em con nhan dugc su giup do, chi bao tan tinh cua cac thﬁy gido, ban be trong
khoa Co Khi, dai hoc Bach khoa Pa Nﬁng

Dic biét, em xin bay to 10ng biét on sau sac tdi thay gido TS. Pham Vin Trung —
giang vién bd mon Cong nghé Ché tao may. Thay di gianh thoi gian dé tan tinh huéng dan
em trong su6t 3 thang em lam dd 4n tot nghiép ndy. Em cam thiy minh that may man khi
duogc thiy 1am gido vién huéng din, nho thdy ma em tiép thu duoc thém nhiéu kién thirc
chuyén mon va rén luyén tac phong sao cho giéng mét ki su twong lai

Em xin chan thanh cam on Céng ty TNHH TMDYV Ty dong héa QTECH da tao
diéu kién thuin 1gi dé em hoan thanh tbt ky thuc tap tdt nghi¢p. Trong thoi gian thyc tap,
em di hoc hoi duge nhiéu kién thire thuc té va kinh nghiém quy bau phuc vu cho cong
viéc sau nay. Pdc bi¢t, em xin cdm on cac anh/chi trong cong ty da tan tinh giap do,
huéng dan em trong sudt qua trinh thyc tap. Kinh chiic cong ty ngay cang phat trién va
thanh cong

Cubi cing em xin giri 10i tri an sdu sdc tdi cac thay trong Khoa Co Khi da tan tinh
day bao, truyén dat kién thirc, ciing nhu kinh nghiém dé em hoan thanh tét qua trinh 5 nam
hoc tap cua minh

Em xin chan thanh cam on!
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Thiét ké va ché tao may dot goc va dét 16 thuy hec
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Chuong IV: Quy trinh cong nghe gia cong khu6n

Chwong V: Thiét ké hé thong diéu khién

Chuwong VI: Ché tao may va huéng dan str dung, bdo dudng va sira chira may
Chuwog VII: Két luin va huwéng phat trién

Sinh vién thuc hién: Pham,Nch Bao Giang vién hudéng dan: TS. Pham Vian Trung
Lé Tan



Thiét ké va ché tao may dot goc va dét 16 thuy hec

VI

Sinh vién thuc hién: Pham,Nch Bao Giang vién hudéng dan: TS. Pham Vian Trung
Lé Tan



Thiét ké va ché tao may dot goc va dét 16 thuy hec

CHUONG I: TONG QUAN VE MAY POT THUY LUC

1.1. Gi6i thiéu chung vé may dot bang thuy lwc:

May d6t bang thuy lyc 1a loai may duoc sir dung rong rai trong nganh co khi va ché
tao may, may giup hd tro lao dong d& dang va thuan tién hon trong viéc gia cong trén bé
mat kim loai. May s€ giup hiéu suit 1am viéc cua ban dugc cai thién dang ké, cling nhu
giam chi phi nhan cong va ting tinh thim m¥ cho san pham hoan thién

May d6t bang thuy lyc hay con dugc goi 1a may dot 16 thay luc, 12 mot loai may
duoc st dung trong qua trinh dot (dinh hinh, cat, hodc uén) cac vat liéu béng kim loai voi
cach sir dung ngudn nang lugng tir chat 16ng thuy luc

May dot thuy luc thudng bao gom mot hé thong thiy luc, trong d6 chét long thuy
luc (thuong la dﬁu) dugc st dung dé tao ra ap luc. Ap luc nay sau d6 duoc truyén dén mot
xi lanh hoac boi loi, tuy thudc vao ing dung cu thé, tir d6 tao ra luc du manh dé thuc hién
céc tac vu nhu cat, udn, dinh hinh hodc dot vat liéu, chéng han nhu kim loai, nhua, gb
nhom, Inox

Ung dung ctia may dot thuy lyc rat da dang va chiing thuong duogc sir dung trong
cong nghiép san xuat dé gia cong va san xuat cac san pham véi do chinh xac cao. Cac
may nay cling thuong dugc st dung trong nganh cong nghiép xay dung, gia cong kim loai

va nhiéu nganh coéng nghiép khac

Hinh 1.1: May dot thuy lyc

Sinh vién thyc hién: Pham Ngoc Bao Giang vién hudéng dan: TS. Pham Vian Trung
Lé Tan



Thiét ké va ché tao may dot goc va dot 16 thuy luc

1.1.1. Li do can phdi d¢t 16, djt géc

+ Tang hiéu suét va tiét kiém thoi gian: So v6i khoan hodc cat thi cong, dot 16 va dot goc
nhanh hon rat nhiéu, giam sé cong doan trong qua trinh gia cong, giup ting ning sudt lam
viéce

+ Pam bao d6 chinh xac cao: May dot giup tao 18 va cat goc chinh xac, ddng déu, han ché
sai s6 so voi phuong phap thi cong, dic biét voi may dot CNC, sai s6 cuc thap, dam bao
san pham dat tiéu chudn cao

+ Giam hao phi vat li¢u: Khi st dung may dot, luong phé liéu sinh ra it hon so véi cac
phuong phap khac nhu cit plasma hodc mai, quy trinh ti wu gitip tan dung tdi da tAm kim
loai

+ Cai thién chat lugng san phém: L6 dot hoac gbc dot c6 canh sdc nét, khong b1 ba via
(g0 kim loai thira), gitp san pham c6 tinh tham my cao, han ché bién dang kim loai, gitr
duoc d6 bén va két ciu san phém

+ HJ tro 1ap rap va két ndi linh kién: Dot 16 giup tao vi tri bét vit, han, ghép ndi cac chi
tiét kim loai trong két cdu thép, tu dién, thang cép..., dot goc gitp tao hinh phi hop voi
cac yéu cau lap rap trong nganh co khi, xay dung, va san xuat noi that, dap ing nhu cu
thiét ké da dang, cac may dot CNC co thé dot nhiéu hinh dang khac nhau (tron, vudng,
elip, chir nhat...), dap Gmg nhu ciu thiét ké phtc tap, dot goc gitip tao cac goc xién, goc

bo, gbc dic biét theo yéu cau ki thuat

1.1.2. Cdc phwong phdp gia cong 16:

- Khoan 10:
X/ “l - N
- Tha - 7. -
f
Hinh 1.2: Khoan 16
N 2
Sinh vién thyc hién: Pham Ngoc Bao Giang vién hudng dan: TS. Pham Van Trung

Lé Tin



Thiét ké va ché tao may dot goc va dét 16 thuy hec

+ Nguyén 1y hoat dong: Dung miii khoan quay véi toc d6 cao dé cit bo vat liéu va tao 13,
phd bién nhét trong gia cong co khi do chi phi thap va dé thyc hién
+ Uu diém:

Thuc hién duoc trén nhiéu vat liéu khac nhau

D& dang thyc hién, chi phi dau tu thip

C6 thé gia cong 16 nhoé dén 16n v6i nhiéu loai miii khoan khac nhau
+ Nhuoc diém:

D6 chinh x4c khong cao bang cac phuong phap khéc

Tao phoi thira, can xir Iy bé mit 16 sau khoan

Khéng phu hop véi san xuét hang loat do toe do thap

+ Ung dung: Gia cong 15 ren, 15 lip bu 1ong, 15 trén chi tiét may

- Khoét 16:

Hinh 1.3: Khoét 15

Sinh vién thyc hién: Pham’Nch Béo Giang vién hudéng dan: TS. Pham Vian Trung
Lé Tan



Thiét ké va ché tao may dot goc va dét 16 thuy hec

+ Nguyén ly hoat dong:
Dung dao khoét dé mo rong 16 di khoan, gitp dat kich thudc va do chinh xac cao hon
Thuong dung trong cac truong hop 16 co6 duong kinh 16n ma khoan thong thuong khong
thuc hién duoc
+ Uu diém:
Tao 16 ¢o kich thude 16n hon khoan
Do chinh xac cao hon khoan thong thuong
+ Nhuoc diém:
Chi ding dé gia cong 16 dd khoan sin
Can dung cu chuyén biét, tdc d6 cham hon khoan
+ Ung dung: Gia cong 16 tru, 13 trén bich, 16 lép bac dan...
- Doald

Hinh 1.4: Doa 16

+ Nguyén 1y hoat dong: Str dung dao doa dé mé rong 16 khoan, dam bao d6 chinh xac cao
vé duong kinh va @6 nhin bé mat, thuong dugc dung sau khi khoan dé hoan thién 16

+ Uu diém:

D6 chinh x4c cao (49 nhan bé mit c6 thé dat dén cép 7-9)

bo déng tam va do tron 16 tét hon so véi khoan

+ Nhuoc diém:

Khong thé doa truc ti€ép, can c6 160 khoan san

Sinh vién thyc hién: Pham’Nch Béo Giang vién hudng dan: TS. Pham Vin Trung
Lé Tan



Thiét ké va ché tao may dot goc va dét 16 thuy hec

Chi ap dung cho 15 ¢6 kich thudc nhé dén trung binh
+ Ung dung: Gia cong 10 truc, 16 bac dan, 16 bu 16ng yéu cau do chinh xac cao

- Tiénlo

Hinh 1.5: Tién 16

+ Nguyén ly hoat dong:

Str dung dao tién dé cat bo vat liéu, tao 18 hodc mé rong 16 ¢6 san
Thyc hién trén may tién, phu hop vai chi tiét dang try tron

+ Uu diém:

Gia cong 16 c6 d6 chinh x4c cao

C6 thé tao 16 c6 kich thudc 16n, 15 sau

Dé dang tao ren trong 15

+ Nhuoc diém:

Chi ap dung cho chi tiét dang tru quay duoc trén may tién

Khéng phu hop véi san xuat sb luong 16n

Sinh vién thyc hién: Pham’Nch Béo Giang vién hudéng dan: TS. Pham Vian Trung
Lé Tan



Thiét ké va ché tao may dot goc va dét 16 thuy hec

+ Ung dung: Gia cong 15 trén truc, bac 16t, banh ring, dng thép...
- Phayld

Hinh 1.6: Phay 15

+ Nguyén ly hoat dong:

Dung dao phay quay toc d cao dé cat va tao 16 trén vat lidu

C6 thé thuc hién trén may phay CNC hodc may phay van ning

+ Uu diém:

Gia cong dugc nhiéu hinh dang 15 phirc tap (hinh chit nhat, oval, rinh...)
Tao 16 trén nhiéu loai vat liéu khac nhau

Phu hop véi san xuat hang loat khi dung may CNC

+ Nhuoc diém:

Chi phi dau tu cao hon khoan

Can may moc chuyén dung, khé thyc hién thi cong

+ Ung dung: Gia cong 15 trén khuén mau, 15 ranh trén chi tiét may

Sinh vién thyc hién: Pham Ngoc Bao Giang vién hudéng dan: TS. Pham Vian Trung
Lé Tan



Thiét ké va ché tao may dot goc va dot 16 thuy luc

- Cétlaser 15

Hinh 1.7: Cét Laser 10

+ Nguyén 1y hoat dong:

Dung tia laser cuong do cao lam noéng chay vt lidu va cét 15 theo yéu cau
Pugc diéu khién bang may CNC, gitp dat d6 chinh xac cao

+ Uu diém:

Do chinh xé4c cao, khong gy bién dang co hoc

Gia cong dugc 16 c6 bién dang phirc tap

Téc d6 nhanh, phu hop véi san xuit hang loat

+ Nhuoe diém:

Khong phu hgp véi vat liéu qua day

Chi phi dau tur cao

+ Ung dung: Cit 15 trén tAm kim loai, nhdm, inox, mica...

Sinh vién thyc hién: Pham’Nch Béo Giang vién hudéng dan: TS. Pham Vin Trung
Lé Tan



Thiét ké va ché tao may dot goc va dét 16 thuy hec

- CitPlasma 15

Hinh 1.8: Cét Plasma 10

+ Nguyén 1y hoat dong:

St dung dong plasma nhiét do cao dé lam nong chay va cit vat lidu tao thanh 15
Uu diém:

Gia cong 16 trén kim loai day

Tdc d6 nhanh hon cét laser trén vat liéu day

+ Nhuoc diém:

Do chinh x4c thip hon cit laser

Canh 13 ¢6 thé bi 16 hoac chay do nhiét do cao

+ Ung dung: Gia cong 16 trén thép day, két cau thép cong nghiép

- b6t 16 (Dap 15)

kKhudn oval

Hinh 1.9: Dot 16

Sinh vién thyc hién: Pham Ngoc Bao Giang vién hudéng dan: TS. Pham Vian Trung
Lé Tan



Thiét ké va ché tao may dot goc va dot 16 thuy luc

+ Nguyén ly hoat dong:

St dung méy dot dé tao 16 bang luc ép, c6 thé ding may co khi, thay lyc hoic CNC.
+ Uu diém:

Téc d6 nhanh, phi hop véi san xut sé luong 16n

Gia cong 16 ¢6 bién dang dic biét (tron, vuong, oval...)

it hao phi vat ligu, tiét kiém chi phi

+ Nhuge diém:

Khong ap dung cho vat liu qua day

Can khu6n dap phu hop véi ting loai 15

+ Ung dung: Gia cong tAm kim loai, vo ta dién, khung thép, bang quang cao
1.2. Giéi thi¢u cac may dot 15, dot goc

Céc thong s6 dong hoc ban dau

Vit li¢u gia cong Nhom

Do day vat ligu 2 (mm)
Luc ép toi da (Fy) 30400 (N)
Vian toc chay khong (vek) 5 (mm/s)
Vin toc cong tac ti da (ver) 3 (mm/s)
Hanbh trinh (s) 100 (mm)

Bang 1: Thong s6 dong hoc ban dau

Sinh vién thuc hién: Pham,Nch Bao Giang vién hudéng dan: TS. Pham Vian Trung
Lé Tan



Thiét ké va ché tao may dot goc va dot 16 thuy luc

CHUONG II: CAC PHUONG AN VA LUA CHON PHUONG AN

2.1. Cac phwong an

- O trong may dot, thong thudong chuyén dong chinh s& 1a chuyén dong tinh tién vi thé ta s&
di xét cac phuong an truyén dong tinh tién dé ap dung cho moé hinh cta chung ta.

- Co cAu truyén dong tinh tién 1a hé théng cac bd phan co khi dugc st dung dé truyén
chuyén dong quay sang chuyén dong tinh tién hodc ngugc lai. Chung duoc ing dung rong
rdi trong nhiéu linh vire nhu may moéc cong nghiép, tr dong hoa, robot, v.v

2.1.1. May dpt 16 truc vit

11 Tay gat
10 Khudn dt
Xt XT ? 9  Dao dit
8 Diu trunt
; / - ;7‘;7‘] J z p e 7 Pai t:)L'
/’I S - -~ 2
o T 6  Tryuc vit
— }":-"‘—f LN ) Y
L5 TN ! 5 Volang
& ‘:Jii ; ‘ ' anh di
_ Pon 1 S e
2 = 3 Truc
T K] A N, |
/] /e 2 B0 tuyén dai
Z \ N — 9 \ -
SN ]'/ l \ ¢ I Mo to
Arrrrrrrrrr I

Hinh 2. 1: Truyén dong bang truc vit

Nguyén tic hoat dong 1a khi dong co 1 quay 1am cho b6 truyén dai 2 quay theo, luc dé truc
3 quay theo hai banh da 4 hoat dong quay 16ng khong.

Khi ta gat tay gat & vi tri a thi banh da bén trai dn khop véi vo lang 5 lac Ay dau dot di
xudng, khi hét hanh trinh ta gat tay gat & vi tri ¢ lic 4y banh da bén phai an khdp vao vo
lang 5 kéo dau dot di thong qua truc vit me hét hanh trinh ta gat vé vi tri ban dau

Uu diém:

+ Bén, chac chan, tao lyc ép riéng lon

Sinh vién thyc hién: Pham Ngoc Bao Giang vién hudéng dan: TS. Pham Vian Trung
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+ Gia thanh thiét ké ché tao ré

+ Ban may c6 thé diéu chinh

+ Dé sir dung

Nhuoc diém:

+ Lyc ép nho, tir 50 dén 2500KN

+ Khi ép gay ra su rung dong 16n, kém chinh xac
+ Chua c6 tinh ty dong hoa cao

2.1.2. Truyén dpng cam - con lin:
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Hinh 2.2: Truyén dong cam con lan

Khudn 4ot
Dao dot

Diu truot
Thanh trrot
Thanh tryén
Con Hic
Loxo

Con lin
Cam

Bo tuyén dai

Mo to

Str dung cam va con lin dé truyén chuyén dong quay sang chuyén dong tinh tién hoic nguoc

lai

Cam c6 dang dia hodc hinh try véi cac dudng cong hodc gd. Con trugt c¢6 thé di chuyén

theo duong dan huéng

Khi cam quay, con trugt s& di chuyén tinh tién theo dudng cong hoic go clia cam

Uu diém: Cau tao don gian, dé ché tao, gid thanh ré, c¢6 thé tao ra chuyén dong tinh tién véi

nhiéu dang hinh hoc khac nhau

Sinh vién thyc hién: Pham Ngoc Bao Giang vién hudéng dan: TS. Pham Vian Trung
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Nhuoc diém: Chiu duoc tai trong nho, d6 chinh xac khong cao
2.1.3. Truyén dpng thiiy luc:
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Hinh 2. 3: Truyén dong thuy luc

Str dung chat long dé truyén chuyén dong quay sang chuyén dong tinh tién hodc nguoc lai
Gom hai bo phan chinh 1a bom thity lyc va xi lanh thity lyc. Bom thity luc tao ra ap suat
chét 16ng. Xi lanh thuy luc st dung ap suit chat 1ong dé di chuyén tinh tién

Uu diém: Chiu dugc tai trong 16n, téc d6 di chuyén cao, c¢6 thé diéu khién dé dang

Nhuge diém: Cau tao phirc tap, gia thanh cao, ro ri chét 1ong

Sinh vién thyc hién: Pham Ngoc Bao Giang vién hudéng dan: TS. Pham Vian Trung
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2.1.4. Truyén dpng truc khuyu
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Hinh 2.4: Truyén dong truc khuyu

Nguyén 1i hoat dong ctia may dot truc khuyu 1a khi déng co 1 quay truyén qua bd truyén
dai 2 quay, 1am truc khuyu quay mang dau dot tinh tién thong qua thanh truyén 5, khi dot
xong tit dong co va dap phanh 3 lai

Uu diém:

Bén, chic chén, tao ra ap luc riéng 16n

Gia thanh thiét ké ché tao ré

Lam viéc & ché do cho trude hoan toan chinh xéac

Nhuoc diém

Chua c6 tinh ty dong hoa cao

Tbc dd khong déu gay ra lyc quan tinh 16m, do d6 gay ra rung dong nén kho dat dugc do
chinh xac

2.2. Lwa chon phuong an:

- Véi yéu cau ki thuét dua ra 13 thanh sét chit V va chu trinh dot 18 va dot g0c

+ V61 chu trinh dua phdi li¢u vao khuon dot

Sinh vién thyc hién: Pham Ngoc Bao Giang vién hudéng dan: TS. Pham Vian Trung
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+ Xilanh thuy lyc di xudng va dot

Uu diém ciia dgt thuy luc

- Luc dot 16n va 6n dinh

+ Heé théng thuy luc c6 kha ning tao luc ép rat manh (c6 thé 1én dén hang trim tan), giup
dot duoc cac vat liéu cimg nhu thép tim day, thép khong gi

+ Luc dot 6n dinh, khong bi anh hudng boi toe do hodc tai trong thay doi

- Hoat dong €m 4ai, it rung dong

+Truyén dong thuy luc gitp giam rung dong va tiéng on so v6i hé théng co khi truyén thong
+Ma4y van hanh tron tru, tudi tho cao hon do it hao mon co khi

- biéu chinh luc dé dang

+C6 thé thay d6i ap suat dau dé diéu chinh luc dot theo yéu cau
+ Linh hoat trong viéc gia cong nhiéu loai vat liéu khac nhau ma khong can thay doi nhiéu
co cAu may

- Té¢ d6 va hanh trinh dot chinh xéac

+ Hé thdng thuy luc gitip kiém soat chinh x4c hanh trinh 1én xudng ctia khuén dot, dam bao
do chinh xac cao

+ Tich hop véi van diéu khién gitp thay d6i tbc do nhanh/chdm theo yéu cau

- Kha nang tu dong hoa cao

+ D& dang két hop véi hé thong diéu khién dién tir hodc CNC dé tu dong hoa quy trinh dot
+ Gilip ting ning suat, giam sai sot trong san xut hang loat

- Bao vé& qua tai, ting tudi tho may

+ Hé thdng van an toan gitp bao vé may khoi qué tai, tranh hu hong chi tiét may

+ Giam hao mon co khi, taing do bén va tudi tho cua thiét bi

- Thiét ké gon gang, linh hoat

+ Hé thong thuy luc gitip giam kich thudc tong thé ciia may so véi may dot co khi cling

cong suat

Sinh vién thuc hién: Pham,Nch Bao Giang vién hudéng dan: TS. Pham Vian Trung
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Hinh 2.5: So dd dong hoc may dét thuy luc

Sinh vién thyc hién: Pham Ngoc Bao
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CHUONG III: TINH TOAN THIET KE MAY

3.1. Thiét ké hé théng thuy luc
3.1.1. Tinh toan lyc dot
Luc dot cta chay chiu anh huéng cac yéu t6 sau
Tinh cht co hoc cua vt liéu.
Chiéu day va tinh chat vat liéu dot
Dién tich cua chay vudng gbéc voi truc dot, dién tich cia chay cang 16n thi lyc ép cang 16n
Trang thai bé mat cua phoi va trang thai bé mat cta khuon. P nhian cang cao thi lyc cang
16n. Thong thuong cac phan ciia thanh cua khuon duoc ché tao véi d6 nhin Rz 40 - 80.
C6 cac chat boi tron hodc khong ¢ chat boi tron thi qua trinh boi tron khong dam bao yéu
cau dan dén qué trinh dot dan dén qua trinh dot s€ vi ba via nhiéu, 16 dot khong dep
Luyc dot 16 xac dinh theo cong thirc sau:
P=kL.S.t, (3-1)
Trong do
K = 1.1-1.3 12 hé s6 tinh dén sy khong dong déu vé tinh chét va chiéu day vat liéu, mép cat
bi mon, lap rap chay va cbi khong chinh xéc.
S — chiéu day phoi (mm);
L — chu vi dudng cat (mm);
7, : D0 bén cét cua vat liéu
Véi san pham dot goc va 16 1a tim thép vudng c6 cac thong sb nhu sau:
- Vat liéu 1a Nhom c6 do bén cat 1a 7, = 0.1724 (kN/mm2)
Chon hé sé khong dong déu vé tinh chat va chiéu day vat liéu K=1,1
Chu vi d6t ctia san pham L = 80 mm
P = 1.1¥80%2*0.1724 = 3040 (kN) = 3,04 (tan)

Cac s0 liéu ban dau

Vit liéu gia cong Nhom
Do day vat li¢u 2 mm
Luc ép toi da (Ft) 30400 N

Béng 2: S6 liéu ban dau

Sinh vién thuc hién: Pham,Nch Bao Giang vién hudéng dan: TS. Pham Vian Trung
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3.1.2 Thiét ké cdc phan tir thuy lwc ciia mdy dgt
a. Xilanh thuy lyc
- Vai tro ctia Xy lanh trong hé thong thuy luc méay dot
Xy lanh thuy lyc 14 phan tir thity luc duge sir dung rong rii trong cac co cdu chip hanh cia
truyén dan thay lyc. Trong may dot, un bang thiry luc thiét ké, xy lanh 13 phan tir quan
trong bién niang luong thiy luc tir bom thanh lyc ép can thiét dé ép truc banh xe. Cac bd
phan chinh ctia xy lanh 1a than (thudng goi 1a xy lanh), pittong, cin pittong va mot s vong
lam kin. C6 hai loai xy lanh 1a xy lanh luc va xy lanh quay. Trong may dot, uén bang thity
luc ta thiét ké xy lanh lyc c6 can mot phia. Xy lanh duoc lap cd dinh con pit tong chuyén
d6ng tinh tién. Do yéu cau lam viéc ma xy lanh can thuc hién duoc hai phia, nghia 1a chat
16ng 1am viéc tac dong 18n ca hai phia cta pit tong va tao nén chuyén dong hai chiéu
b. Tinh dudng kinh piston, xilanh can ddy mang khu6n
Luc ép 16n nhat dé dot 16 nhom thanh san pham Pax = 3040 kG
Theo cong thirc trong truyén dong thiy luc:

2

Pmax:%'p (3_2)

Trong do:

Pmax: Luc ép 16n nhit (kG)
D: DBuong kinh piston (cm)
p: Ap suét 16n nhat (kG/cm?)

Tir cong thire trén ta c6: D = 2.4/ Pmax — 5 /3040 =6 2 (cm) = 62 (mm)
T.p m.100

Chon D =63 mm
Chon d = (0,5+0,7)D = 40 mm
Chon hanh trinh xilanh: 100 mm
Vé mat dong luc hoc thi ma sat gitra piston va xilanh c6 hai loai do6 1a: ma sat
tinh (Fmst) va ma sat dong (Fmsd).
Cong thtrce tinh:
Fmst=a. F.G (3-3)
Fmsd = a. F4.G (3-4)
Trong do:

a: Hé s6 ty 18 tinh dén 4p luc chan khit gitra ddu piston va séc-mang

Sinh vién thuc hién: Pham,Nch Bao Giang vién hudéng dan: TS. Pham Vian Trung
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a=(0.12+0.15)
Chon a=0.15
ft - Hé s ma sat tinh gifta secmang v&i thanh xylanh, voi cdp vat liéu xylanh 1a thép,
secmang la gang thi ft = (0,2=-0,3).
Chon ft=0,25.
fd - Hé s6 ma sat dong gifra xéc mang va thanh xylanh, v&i cdp vat li¢u nhu trén thi:
fd=(0.1+0.2)
Véi vek=0.01(m/s) => Chon f3=0.15
G - Tai trong qui doi ctia bd phan dich chuyén
Chon G =10 (kG)

Thay cac s6 liéu & trén ta co:

Fmst=a. F;.G=0.15%0.25*10 = 0,375 (kG)

Fmsd = a.F4.G=0.15%0.15*¥10= 0,225 (kG)

c. Tinh lyc quan tinh gitra piston va xy-lanh
Luc quéan tinh 1a lyc sinh ra trong qua trinh chuyén dong cua piston mang chay, van toc va
tai trong cang 16n thi luc quan tinh cang 16n. Luc quan tinh xay ra khi thay doi chiéu chuyén
dong hoac thay doi tée do.
Phuong trinh x4c dinh luc quén tinh nhu sau:
For.Ae= Y m.Av + Y p.F.l.Av (3-5)
Trong do:

Fqt - Luc quan tinh gilra piston va xylanh. (kG)
At - Thoi gian thay ddi toc d6 dich chuyén. (s)
Av - Do thay d6i toc do.
m - Khéi lugng quy dbi. (kG)
p - Khoi luong riéng cua chat 1ong truyén luc. (kG/cm?)
F - Tiét dién tac dung ctia dong co thuy lwc. (cm?)
] — Chiéu dai doan dudng xay ra sy thay déi tbc do. (cm)
Viéc tinh toan va thiét ké ¢ giai doan dau tién khong thé hinh dung toan b két cdu may va
khéi luong cac bo phan chap hanh, khi d6 c6 thé tinh luc quan tinh theo cong thirc gan

dang:

Sinh vién thuc hién: Pham,Nch Bao Giang vién hudéng dan: TS. Pham Vian Trung
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Fo="Y (kG)  (3-6)
g-to
Trong do:

G - Tai trong qui doi ctia bd phan dich chuyén
V - Van tdc 16n nhat ctia co cau chap hanh
g - Gia toc trong truong (g = 9.81m/s?)
to — thoi gian quéa do cua piston cho dén toc do xac lap
thuong lay to = (0.01+-0.5) (s)
chon to = 0.1 (s)
Vmax = 5 (mm/s) = 0.005 (m/s)

—> Fg = = 1999 _ 0 05 (kG)

g.to 9.81%0.1
d. Tinh 4p suit (P) va luu luong (Q)

Chon toc do chuyén dong ciia piston ¢ hanh trinh xuéng nhanh: v =3 (mm/s) = 0.3 (cm/s)

= 18 (cm/ph)
Aa e}
NEHES
LD e
AT
d
Q2
] GT ]
Ft

Hinh 3.1: Phan tich lyc ¢ hanh trinh ép phoi

Phuong trinh can bang lyc ctia cum piston:

Al.pl +G=Fmsd +p2.A2 +Fqt (3-7)
_ FmsatP2A2+F;

Trong do:
pl - Ap suat & budng cong tac (kG/cm?)

p2 - Ap suit ¢ budng chay khong (kG/cm?)

Sinh vién thyc hién: Pham Ngoc Bao Giang vién hudéng dan: TS. Pham Vian Trung
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Chon p2 = 4,5 (kG/cm?)

Fmsd - Lyc ma sat dong gitra piston va xilanh (kG) Fmsd = 0,225 (kG)

Ft — Tai trong tic dung vao can piston (kG)

Fqt = Pmax = 3040 (kG)

A1, A2 - Lan luot 1a dién tich piston & budng cong tac va budng chay khong

2 2
A =mD =g*63 =3118 (mm?)=31,2(cm?)
Yo,

_ -d? _ 2402 N )
A =mD = mr*63 = 1801 (mm~) = 18,01 (cm~)
2
4 4
Pl = Emsa+PpAz+Fy _ 0225+45+1801+3040 _ g9 (kG/em?)
Ay 31,2

e. Tinh todn, kiém tra sttc bén va 6n dinh cua xy lanh

Trong qua trinh 1am viéc, cac xy lanh thity lyc truyén luc chiu tic dong ctia ap luc bén trong

duoc tao thanh boi chat long lam viéc va tai trong bén ngoai.
B¢ day cua thanh xy lanh t duoc tinh theo cong thic:

tZO,SD.( 1000 ¢ —1T‘+c (mm) ( 3-8)
100.c,, —1,73.p

Trong do:

p - 4p suét chat l1ong lam viéc, kG/ecm?

D - duong kinh trong cta xy lanh, mm

¢ - dai luong bo sung cho chiéu day tdi thiéu cua thanh xy lanh

c6 tinh dén dung sai gia cong khi duong kinh trong dugc gia cong theo HS8, duong kinh
ngoai dugc gia cong theo H10. Ta c6 D = 63 mm do d6 c=1 mm.

ocr - img suat cho phép trén thanh xy lanh, kG/mm?

c
6 =—MN (kG/mm?) (3-9)
n
Vi:
ob- gidi han bén, kG/mm?, d6i voi thép: op=110 kG/mm?>
n - hé sb an toan, thuong n = 3;
1 - hé s6 d6 bén mbi han, han tay c6 dém 16t véi thép: = 0,9

Ta co:

Sinh vién thuc hién: Pham,Nch Bao Giang vién hudéng dan: TS. Pham Vian Trung
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110
= 3 0,9=33  (kG/mm?)

Y CF
Viy, bé day thanh xylanh t theo cong thirc 1a:
t>0,5%63.(v

100%35

D)+ 1=

100%33 — 1,73%90
Chon t =6 mm dé dam bao Dy/D > 1,2.

Bién dang huéng kinh ctia mit trong xy lanh ADr
.D[D,% +D? ( D? 1
ADT:Z;_| Dz_Dz_H| D2_ 2 (3-10)
L n \ n )J

Trong do:

E - m6 dun dan hoi cta vat liéu, thép E =2,1.107 (N/cm?)
1t - hé s6 poat xong, thép p= 0,29

Dn- duong kinh ngoai cua xy lanh

Dy =63+ 12 =75 (mm)

AD = 1,08.107 (cm)

Bién dang huéng kinh ctia mat ngfal Xy, lanh ADy

AD, = E"W ;@) ) (3-11)

AD, =1,01.103 (cm)
Duéi tac dung cta ap suat chit 1ong 1am viéc va cua tai trong bén ngoai, cic xy lanh thity
luc 1am viéc nhu mot dAm chiu nén - udn co tiét dién thay dbi. Trong thuc té xy lanh thity
luc chiu luc nén doc truc F. Khi luc nén F béng lyc t61 han F, (F = Fu) s€ xuat hién d6
vong h trén xy lanh, va néu cir tiép tuc ting tai trong 1én voi gid tri khong 16n hon ciing co
thé pha huy xy lanh. Lyc té1 han dugc coi 1a luc pha huy.
F
F, = - b (3-12)

CF
.0,

Trong do:

k - hé s6 tinh t&i kha ning ting ap sut trong hé théng thay luc, thuong chon k = 1,15
no - hé s6 an toan vé on dinh, phu thudc vao vat liéu va cong dung ciia xy lanh

no = 1,5+ 3,0 (dbi v&i thép)

Fn- luc t61 han, duoc tinh theo:

N 21
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Fn=&F. (3-13)
Voi
€ -hé s6 tinh dén sy thay ddi cua tiét dién xy lanh, dugc xac dinh gﬁn dang theo chiéu dai
can pittong va chiéu dai toan bo xy lanh
Theo gido trinh thuy khi (hinh 2.22) trang 47 thi € = 0,4
Fa - luc t6i han d6i voi xy lanh quy udc c6 tiét dién khong thay doi

n2.EJ

F, =c. e

(3-14)

Trong do:
J - m6 men quan tinh cta xy lanh dugc tinh theo cong thirc

1=E(D*-D*) =113,9(cm*)  (3-15)
64 "

1 - chidu dai toan bo cua xy lanh cing véi can pit tong, 1= 200 (mm)
¢ - hé s6 tinh dén su ghép ndi cua xy lanh cing véi can pit tong va dau can pit tong, duoc

¢ =0,5 (ngam cung mot dau dau kia ty do);

Ta co:
2* * 6*
g TES = 0,54 2T - 90208(kG)
« ¢ 2002

Vay:  Fun=§.Fa.=0,4.20208 = 8083 (kG)
Ta thay luc ép tdi da F = 3040 kG < 8083 kG nén xy lanh luc hoan toan 6n dinh.
f. Thong s6 ctia xi lanh dot

* Cac thong s ki thuat

Duong kinh trong cta xi lanh (D) 63 mm
DPudng kinh can pittong: d 40 mm
Duong kinh ngoai cta xi lanh: Dy 75 mm
Hanh trinh ép 16n nhat: L 100 mm
Dién tich bé mit pittdong & budng cong tac: A; 31,2 cm?

Bang 3: Thong sb ki thuét cua xilanh
g. Bom thuy luc

- Vai tro va dic diém cia bom
Bom l1a mot trong nhirng hé thé)ng quan trong nhét cta hé thuy luc, no la phén tlr tao ra

nang luwong thily lyc cho may dot. Nhing thong s6 co ban nhét ciia bom 1a Iuu lugng va ap

N 22
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suat. Luu luong ctia bom vé 1y thuyét co ban khong phu thudc vao ap suat (trir bom ly tam)
ma chi phu thudc vao kich thude hinh hoc va van téc quay cta nd. Nhung trong thuc té, do
su ro ri qua khe ho giira khoang hat va khoang day, gitra khoang dy voi bén ngoai nén luu
luong thyc té ctia bom nho hon luu lwong 1y thuyét va giam dan khi ap suat ting. Mot yéu
t nita gay ton that luu lugng 12 hién tugng hong do mét trong cic nguyén nhan sau nhu:
van tbc quay qua 16n; mat cit ciia 6ng hit qua nho; bo loc dat trén duong hut bi ban. Sy ton
that luu luong do khe hd va hién twong hong duoc dic trung bai hé sé 6 ich thé tich cua
bom

Cong suat do bom cung cp duoc tinh bang:

_ Or.p )
N_—612.n (kW) (3-16)

Trong do:
n - hé s6 c6 ich clia bom, 14 tich cua cac hé sb c6 ich thé tich, co khi va thity luc.
Ngoai nhitng nguyén nhan trén, ché d6 1am viéc ctia bom con bi anh hudng boi do nhét va
nhiét d6 cua dau. Do nhét cang cao, sy ro ri cang it nhung lai dé xay ra hién tugng héng
Do bom thiét ké cho ché do 1am viéc 4p suét cao, van toc quay thap nén ta chon dau thity
lwc c6 do nhét cao. Chon 6ng hut to, ngén dé tranh hién tuong héng
- Chon bom va tinh luu luong ctia bom
C6 nhiéu loai bom thay lyc nhu: bom banh riang, bom canh gat (loai tic dong mot ky va
tac dong hai ky), bom pit tong (hudng kinh va hudng truc). Ta chon bom banh rang.
Luu lugng 1y thuyét 16n nhat ma bom c6 thé cung cap cho xy lanh:
Qmax =N.A1.Vvmax (3-17)
Trong do:
A1 - tiét dién 1am viéc ctia budng ép, A1 = 31,2 (cm?)
Vmax- van toc 16n nhit,
Vmax= Smm/s = 30 cm/ph;
n: s6 xy lanh d6t (n=2: ta sir dung 2 xy lanh)
Vay: Qmax= Al.Vmax= 2.31,2.30 = 1872 cm*/ph = 1,872 (lit/ph)
Trong qua trinh dot, bom cung cdp nang luong nén Qmax cling chinh 1 luu luong 1y thuyét
16n nhat. Thuc té, bom banh ring c6 hiéu suit khoang 90% do d6 luu luong thyc té ma bom

cao ap can cung cap la:
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1 3
Qit=—". Qmax=2080 cm /ph
n

Chon bom ¢6 luu luwong 5000 cm?®/ph = 5 1/ph.

Luu lugng riéng q = Qb = 5000 = 3 45 (cm’/vg) (3-18)
n 1450

Ta chon bom c6 luu lugng riéng q,=4 cc

- So dd va nguyén 1y lam viéc cua bom thiy luc

* Bom banh rang

Bom banh ring hoat dong dwa trén nguyén tic thay doi thé tich dé tao ra dong chay cho
chét 16ng. Ciu tao chinh cua bom gom:

V6 bom: Chira hai khoang riéng biét 1a khoang hut va khoang day.

Hai banh rang: Banh rang chu dong va banh rang bi dong, an khép véi nhau.

Truc quay: Két ndi v6i banh rang chu dong, gitip banh rang quay khi c6 nguén dong luc.

Nguyén ly hoat dong:

Qua trinh hut: Khi banh rang quay, cac ranh rang & hai banh rang s€ tao ra cac khoang chtra

chat 1ong c6 thé tich thay doi. Khi hai banh rang tach nhau tai khoang hut, do 4p suat giam,

chat 16ng s& dugc hit vao khoang nay.

Qua trinh ddy: Khi hai banh ring quay tiép, cic ranh ring s& di chuyén va bao boc lugng

chét 1ong dd duoc hit vao khoang hat. Do anh hudng cua luc ly tAm va su an khop cua

banh ring, chat 16ng s& bi day vao khoang day.

Cong ra: Chét 16ng dugc day vao khoang diy s& di ra ngoai qua cong ra ciia bom.

Baah rang <l

Hinh 3.2: Bom banh rang

- Tinh 4p sudt lam viéc 16n nhat ciia bom
C6 thé xac dinh ap suat 1am viéc ctia bom theo cong thic:
pb=p+hs+he (3-19)
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Trong do:

pb - 4p sudt lam viéc ctia bom, kG/cm?

p - ap sudt chat 10ng 1am viéc cta xy lanh ép, p = 100 kG/cm?

hq - ton that ap suat doc duong, kG/cm?

he - ton thét ap suét cuc bo, kG/cm?

Thong thudng, cac ton that hg va he 14 rit nho so v6i ciia bom, do d6 ta c6 thé 14y gin dung
hd + he = 10 kG/cm?

tacod:pp=100+10=110 kG/cm?

- Tinh cong suét cac dong co truyén dong cho bom

_ 25Oy
N, =Teln (kW) (3-20)

Trong do:
Np - ton hao cong suét dé thuc hién cong co ich
Py- 4p sudt 1am viéc 16n nhét cia bom, kG/cm?

Qb- luu lugng cia bom, 1/ph

No = %= 0,9 (kW)
612
Cong sudt dong co dién dan dong bom
Nae =—Ye (3:21)
ndc 'nb

Nac: cOng suat ctia dong co dién

M, : hiéu suat ctia bom, n, = (0,6 + 0,9), chon n, = 0,8

N, : hiéu suét truyén dong tir dong co qua bom, chon 1, = 0,985 (theo gido trinh “chi tiét
may” tap 2 ciia Nguyén Trong Hiép)

0,9
Nac =

=1,14 kW
0,8.0,985

Theo bang 2P (TKCTM _ Nguyén Trong Hiép) chon dong co ¢6 cong suat N = 1,5 kW

h. Van dao chiéu

- Vai trd cua cac van dao chidu

Van déo chiéu 14 loai van dugc sir dung dé diéu khién huéng dong khi nén hodc thiy luc
trong hé thong. Van dao chiéu c¢6 nhiéu loai khac nhau, nhung nguyén 1y hoat dong chung
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cua céc loai van nay déu dya trén viéc thay ddi vi tri cua 18i van dé diéu khién hudng dong
chay

- Nguyén 1y lam viéc ctia cac van dao chiéu:

Vi tri ban dau: Khi chwa c6 tin hiéu diéu khién, 16i van s& duogc git ¢ vi tri ban dau boi 16
x0. Vi tri nay s& quyét dinh hudng dong chay ban dau ctia khi nén hodc thiy luc

Thay ddi vi tri 18i van: Khi c6 tin hiéu diéu khién, 15i van s& di chuyén qua lai trong than
van do tac dong cta luc tir trudng (d6i voi van dién tir), luc khi nén (ddi véi van khi nén)
hodc luc co hoc (d6i v6i van co khi)

Diéu khién hudng dong chay: Khi 16i van di chuyén, né s& dong hodc mé cac cong, tir d6
thay d6i hudng dong chay ctia khi nén hodc thiy luc.

- Tinh c4c van d4o chiéu

* Tiét dién duodng dan cua van dao chiéu dugc tinh theo:

Q
Ax = 200V (Cl’l’lz) (3-33 )

Trong do:
Q - Luu luong dau vao ctra van (cm*/ph) Q =1+ 5 I/ph
v- Van téc dong dau qua van (cm/s)
v=3-+5cm/s
- P6i v6i van dao chiéu 5/3
_ 5000

2 =17 (cm?)

* 6005

1. Van an toan va van tran

- Cong dung va dic diém ctia van an todn va van tran

Cong dung cta van an toan 13 dung dé han ché viéc ting 4p suit chat long trong hé thong
thiy Iyc vuot qua tri s6 quy dinh dé phong qué tai. Nguyén tic 1am viéc cia van 1a khi ap
suat trong hé théng vuot qua mirc diéu chinh, van an toan ty dong ma ra dé dua dau vé bé.
Ta thiét ké van dua vao su can bﬁng tac dung cua luc nguoc chiéu trén nat van (luc tao
thanh bai két cau van nhu Iyc 16 xo luc ddi trong...) va ap suat ciia chéat 1ong. Khi ap suat
taing vuot qua muc quy dinh, ap suit ndy s& thang dugc Iyc 10 xo va hinh thanh khe ho
thong giita nut van va 15. Mot phan chat 1ong s& qua khe hé niy vé thung chira va ap suét
chét 16ng trong hé giam xudng mirc quy dinh. Qua trinh nay khong dién ra lién tuc nén goi

la van an toan
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Néu nhu van an toan hoat dong lién tuc dé 1am nhiém vu giir ap suat khong d6i trong hé
thdng thuy Iyc thi goi 12 van tran. Loai van tran nay c6 két cdu hoan toan gidng van an toan
nhung duoc diéu chinh sao cho ludn ludn c6 mot phan chét 1ong tir mach cung cap dugc
dan qua van vé thung chta. Do vdy, van tran 1am viéc thudng xuyén hon véi tac dung giir
cho ap suat khong doi

Nguoi ta phan van tran thanh cac loai c6 tac dong truc tiép va tac dong gian tiép. Loai thir
nhat nhu van bi 16 xo, van pit tong - 10 xo chi sir dung trong hé théng c6 ap suat nho, luu
lugng nho. Khi ap suét va luu lugng 16n, cac kich thude cua van phai 1on. Loai thir hai co6

nhiéu vu diém hon, ta chon thiét ké loai t hop van bi va van pittong

Vit dfc
Loxol
(86 ciing C,) Van tran
P
- LBi cdu
Loxo 2
(do cing C,) ] Van an todn
o, rB1 tru (con traot) |(1am viée khi qué tai)
.‘—
Py
1| [«
LI,

7 %
L3 tigt ru s
Két cdu ciia van diéu chinh hai cdp dp sudt

Hinh 3.3: Van an toan va van tran

Trong van nay c6 2 10 xo: 10 xo 1 tac dung truc tiép 1én bi cau va véi vit diéu chinh, ta co
thé diéu chinh dugc ap suét can thiét. Lo xo 2 ¢6 tac dung 1én bi tru (con trugt), 1a loai 1o
X0 yéu, chi c6 nhiém vu théng luc ma sat cua bi tru. Tiét dién chdy la ranh hinh tam giac.
Ld tiét lvu c6 duong kinh tir 0,8 + 1 mm

Dau vao van c6 ap suét pi, phia dudi va phia trén ciia con truot déu c6 ap suat dau. Khi ap
suit dau chua thing duogc luc 10 xo 1, thi 4p suit pi & phia dudi va ap sudt p» & phia trén

con trugt bang nhau, do d6 con trugt dimg yén
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Neéu é&p suat pi1 tang 1én, bi cau s€ mo ra, dau s€ qua con trugt, 1én van bi chay vé bé. Khi

dau chay, do stic can cua 16 tiét luu, nén pi > po, tirc 1a mot hidu ap Ap=pi- p» dugc hinh

thanh giira phia dudi va phia trén con truot. (Luc ndy cira 3 van dong)

Ap>CxX"vac x">p 4
2 1 1 2 2 3 1 3

Khi p; ting cao thing luc 10 xo 2 lic ndy ca 2 van déu hoat dong

Loai van nay lam viéc rat ém, khong c¢6 chan dong. ap suat co6 thé diéu chinh trong pham vi

rat rong: tir 5 + 63 bar hodc co thé cao hon
- Tinh toan van tran
Luu luong qua van dugc tinh theo:
Q=kAx. /Ap ( 3-34)
Trong do:

k - hé s6 dugc tinh bang:

k= w28 (kGVZemlph) (3-35)
Y

Néu g =9,81 m/s® =981.3600 cm/ph?;
vy =8,5.10* kG/cm®; p= 0,65

i k=065 220300 _ 50555 (kG 2empht)
8,5. 104

Ap - d0 chénh ép sinh ra trong van, Ap=pi1 -p2 (3-36)
Ta c6 phuong trinh cin bang:
pr.Ax=Px=Cx (3-37)
Trong do:
Ax- tiét dién c6 ich cia van, cm?
Pix- luc 10 xo
C - do ctng 10 xo0, C =55 kG/cm
x - khoang dich chuyén ctia nong van, cm;
p1 - 4p suat dudng vao
Luu lugng tr bom banh rang: Qp = 5000 cm?/ph;

- Khi van tdc dong dau vao hé théng v = 0 cm/ph, nghia 14 toan bo luong diu bom banh

ring chay qua van tran va tré vé bé dau
Ta phai c6: Qv = Qb.np =5000.0,7 =3500 (cm*/ph)
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Chon van tran ¢6 luu lwvong 16n hon 3500 (cm?®/ph)

- Khi van t6c khong tai 16n nhat v = 5 mm/s (30 cm/ph), luu lwong dau vao hé thong 1a:
Qct = v.F =30.18 = 540 cm®/ph

Luong dau thira s& di qua van tran:

Aq = Qv - Qct = 3500 - 540 = 2960 cm*/ph.

k. Van mot chiéu

Van mét chiu duoc ldp trén duong truyén din véi tac dung chi cho phép dong chat 1ong
chay theo mot chiéu nhat dinh. khi chat 10ng c6 xu hudng chay theo chiéu nguoc lai, do
quan tinh va lyc 10 xo, van ty dong ngit dong chay. Néu mudn cho dong chay 1am viéc theo
chiéu nguoc lai, ta phai diéu khién van mot chiéu, d6 1a loai van mét chiéu diéu khién dugc
Yéu cau cta van 1a khi dong chét 10ng chay theo chiéu thuan, mat mat trén van cé gia tri

nho nhat, tirc d¢ chénh a&p Ap = p1 - p2 gilta clra vao va ctra ra la nho nhat

2 s,

N

D S

|
¥

A

Hinh 3.4: Van an toan
Nguyén 1y 1am viéc:Chat long dugc dan tir bom vao ctra chin cta bi cau, thang luc 10 xo
va dua vao hé thong dau ép. Sau khi may dot ngimg 1am viéc, dau trong hé théng khong
thé tré vé bé nhd luc 10 xo chin bi & cira
-Bo loc
B loc c6 chirc nang loc cac chat 1am ban dau. c6 nhiéu loai kich ¢& va bd loc khac nhau
song nhitng bd phan chii yéu trong bo 1 phan tir loc, khi dau di qua cac chat ban s& bi giit
lai. Ngoai ra con c6 mot van ndi tat khi van nay mo thi dau di qua tryc tiép, khong duoc loc
* Vat liéu loc
C6 3 loai vat liéu loc thudng dung d6 1a mang kim loai, chat d& thim, chat hap thu
- Mang kim loai du duoc dét day chung ciing chi loc dugc nhimg hat kim loai twong dbi

thd, khong hoa tan
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- Loai loc dung vat liéu dé tham thuong 14 bong vai, bot g, soi hodc gidy da qua xir 1y.
Loai nay loc dugc nhiing chit ban nho hon va mot sb c6 kha nang tach dugc nudc va chit
ban hao tan trong nudc

- Loai loc dung chat hap thu nhu than hoat tinh. Loai nay khong dung trong hé thong thuy
luc vi ngoai viéc hap thu cac chat ban c6 trong dau, con hap thy ludn ca chit phu gia tron
trong dau dé chong sy mai mon

* Phan tir loc

Co63 phr:in tir loc co ban: kiéu bé mat, kiéu canh va kiéu chiéu sau

- Phan tir loc kiéu bé mit duoc 1am bang vai day hodc gidy di qua xtr 1y. Dau s& chay qua
cac 16 nho cua phﬁn tir loc con chét ban s& bi gitr lai

- Phén tir loc kiéu canh dau s& chay qua khoang trong giita gidy hodc cac dia kim loai. Mtrc
d6 loc duoc xac dinh bdi khe hé gitra cac dia

- Phan tir loc kiéu chiéu sau gdm cac 16p bong vai hodc ni day

* Vitri bo loc

C6 thé chia 1am hai muc d loc 1a: loc tinh va loc thd. Loc tinh thuong dat trén duong 6ng
dau tré vé. Tai day bo loc s& gitt lai cac chat ban va cac san pham ciia qua trinh mai mon
trong dau truéc khi dau trd vé binh chira. Qua bd loc tinh do suy giam cua ap suat 1a dang
ké. B6 loc tho duoc dit trén dudng 6ng nap dau. Khong nén dat bd loc tinh ¢ day vi cé thé
gdy ra tinh trang “thiéu dau” ctia may bom. Khi dau di qua bo loc tho do suy giam cia ap

suat 1a khong dang ké

.
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Hinh 3.5: Vi tri b0 loc

m. Ong dan dau va cac b 6ng noi
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Dé nbi lién cac phan tir diéu khién (cac loai van) v&i cac co cau chap hanh, véi hé thong
bién d6i nang luong (bom dau, dong co dau), ngudi ta dung cac dng dan, éng ndi hoic cac
tam noi
- Ong dan dau
* Yéu cau
Ong dan dung trong hé théng diéu khién bang thuy luc phd bién 1a dng dan cimg (vat liéu
ong bang dong hodc thép) va dng ddn mém (vai cao su va dng mém bang kim loai co thé
lam viéc ¢ nhiét @6 135°C)
Ong dan can phai dam bao d6 bén co hoc va ton that ap sut trong 6ng nho nhat. Dé giam
ton that ap suét, cac dng din cang ngin cang tot, it bi udn cong dé tranh su bién dang cua
tiét dién va su d6i huéng chuyén dong cia dau
* Van toc chay trong 6ng
O bénghitv=0,5+1,5m/s
O 6ng nén
p <50 barthiv=4+5m/s
p =50+ 100 bar thi v=5+ 6 m/s
p> 100 bar thiv=6~+ 7 m/s
O 6ng xav=0,5+1,5m/s
* Chon lich thuéc dudng dng
Ta c6 phuong trinh luu luong chay qua 6ng dan:
Q=Av (3-38)

, X A TE.d2
Trong do tiét dién A = e (3-39)

Trong do

d - Puong kinh trong ctia 6ng (mm)
Q — Luu lugng chay qua éng ( 1/ph)
v - Van tdc chay qua éng (m/s)

Q
n.d?

4

> v= .10?
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- Kich thudc duong éng dan:

d=10. /£=4,6.\E (mm)  (3-39)
RN A \%

- Péi véi duong dng do bom Qi cung cap:

Puong kinh 6ng hut:

D, = 4,6.\/%_5= 6 (mm) (chond=10mm) (3-40)
Puong kinh dng day:

D2 = 4,6-‘/5; =42 (mm) (chond=10mm)  (3-41)

Puong kinh dng xa 1ay bang duong kinh dng hut
Chiéu day thanh ong dugc tinh theo cong thirc kiém nghiém sirc bén ong:

10°.p.d
[c]=——, N/m?> (3-42)
2:s
< 10°.p.d (cm) (3-43)
= cm -
2.[o]

Trong do:

s - chiéu day thanh 6ng, cm;

p - ap suét 16n nhat cta chat 1ong, kG/cm2;

d - dudng kinh trong cta ong, cm;

[G ] - tng sudt cho phép cua vat liéu éng dan,
Dbi voi thép, [ 6] = 500.105 N/m?

5
=1011% = 0,15 (cm)

2> s=

2.500.10°
- Ong ndi
* Yéu cau
Trong hé théng thay luc, dng ndi ¢ yéu cau tuong dbi cao vé do bén va do kin. Tuy theo
diéu kién str dung 6ng ndi ¢ thé khong thao duoc va thdo duge

* Cac loai ong nod1

N 32
Sinh vién thuc hién: Pham,Nch Bao Giang vién hudng dan: TS. Pham Van Trung
Lé Tan



Thiét ké va ché tao may dot goc va dot 16 thuy luc

Dé noi cac Oong dan véi nhau hodce ndi dng dan véi cac phan tu thuy luc trong may dot

thiét ke, ta dung cac loai 6ng noi dugc thé hién nhu sau:

Hinh 3.6: Cac loai 6ng ndi
1,3,4- Ong ndi vin ren

2 - Ong ndi siét chat bang dai dc

n. Co ciu lam kin (vong chén)

- Nhiém vu

Chan dau dong vai trd quan trong trong viéc dam bao su 1am viéc binh thuong ctia cac phan
tir thay Iyc. Chan dau khong tot, sé bi 10 dau & cac dau ndi, bi hao phi dau, khéng dam bao
ap suat cao dan dén hé théng hoat dong khong on dinh

- Phan loai

Dé ngan chin sy ro diu, nguoi ta thuong dung cac loai vong chén, vat liéu khac nhau, tiy
thudc vao ap suét, nhiét d6 cua dau

Dua vao bé mit can chan khit, ta phan thanh hai loai:

+ Loai chin khit phan tir ¢6 dinh

+ Loai chin khit phan tir chuyén dong

- Loai chan khit phan tir ¢6 dinh

Chan khit nhitng phan tir ¢ dinh twong d6i don gian, ding cac vong chan bang chat déo
hozc bang kim loai mém (ddng, nhom). Dé ting d6 bén, tudi tho cua vong chin c6 tinh dan
hoi, ta thuong st dung céc co cAu bao vé ché tao tir vat liéu cung hon (cao su nén vai, vong

kim loai, cao su luu hoa cung 161 kim loai)
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- Loai chan khit cac phan tir chuyén dong twong dbi véi nhau

Loai nay dugc dung rong rdi nhat, dé chan khit nhimg phan tr chuyén dong. Vat liéu ché
tao 1a cao su chiu dau, dé chan dau giira 2 bé mit c6 chuyén dong twong dbi (giira pittong
va xilanh)

bé tang do bén, tudi tho cua vong chin co tinh dan hoi, tuong ty nhu loai chén khit nhirng
phén tir ¢b dinh, thuong ta sir dung cac co cu bao vé ché tao tr vat liéu cung hon (vong
kim loai)

Pé chin khit nhitng chi tiét co chuyén dong thang (can pittong, can day diéu khién con truot
diéu khién v&i nam cham dién,...), thudng dung vong chin cé tiét dién chir V, véi vat lidu
bang da hoidc bang cao su

Trong truong hop ap suat lam viéc ciia dau 16n thi bé day ciing nhu sé vong chan can thiét
cang l6n

Trong may dot, udn bang thiy luc, co ciu 1am kin quan trong nhat la lam kin giira pittong
xy lanh cta xy lanh Iyc dé ngin cac khoang 1am viéc va khoang chay khong. Ta goi co ciu
lam kin mdi ghép chuyén dong tinh tién. Nguyén 1y lam viéc cta co cdu lam kin 13 ting sirc
can thity lyc qua khe hé (ctia méi ghép pitténg xy lanh dé giam ro ri, sau d6 dung co cu
1am kin khac (cao su, chat déo tong hop...) dé lam ting mirc kin khit ctia mdi ghép

Chon co cau lam kin nhiéu cép voi vat liéu dan hdi béng cao su, két cAu c6 mit cit hinh
cht V

0. Bédau

- Nhiém vu

Bé dau dung dé luu trit va diéu hoa dau cho sy hoat dong ciia toan bd hé thong dau ép. N
thuong duoc dit bén ngoai may dé tranh tac dung nhiét anh hudng dén cac b phan lam
viéc cua may

Khi thiét ké bé ddu ngoai viéc cung cip dii ddu cho bom con phai ¢ kha nang:

+ Toé nhiét dau t6t

+ Tach duogc khong khi ra khoi dau

+ Nhan biét duge su 6 nhiém trong dau

- Tinh toan so b kich thudc bé dau

Kich thudc bé dau dugc tinh toan dua trén co s& dam bao vé mit tan nhiét va han ché dén
mirc ti da sy xody ctia ddu trong qua trinh hoat dong ciia hé théng. Bé dau thuong c6 xu

hudng kich thudce hep cao hon 1a rong thap dé ting kha ning truyén nhiét ctia dau ra bén
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ngoai. Luong dau trong hé théng dudng dng thuy lyc phai ludn duoc dién diy, khong co
gian doan

Ta chon bé dau c6 dang hinh hop chir nhat

Céc kich thudc ciia bé dau nhu sau :

+ Chiéu ngang bé dau : a (m) ;

+ Chiéudaibé :b=2.a(m);

+ Chiéucaobé :H= a(m);

Thé tich cua bé dau thuong duogc tinh theo cong thirc sau:

Lay V =20(1)

Do dé: V=ab.H=a.2a.a=2.a3=0,02

Vay: a=0,2(m)=200(mm)

b=2.a=2.200 =400(mm)

H =a=200(mm)

Viy kich thudc bé dau 1a: a x b x H =200 x 400 x 200 1a thuan lgi cho viéc b tri mot s6
cac thiét bi thuy luc nhu dong co dién, bom, van thuy luc, ndo db dau, b loc, bo 1am mat
nén ta c6 thé chon kich thudc nay 1a kich thuéc chinh thic

DPé dam bao cho su luu thong cua dau va tao diéu kién cho dau duoc lam mat tét hon, két
céu bén trong bé dugc chia thanh cac ngin c6 kha niang luu thong v6i nhau. Cac dudng 6ng
hut va ong xa duoc dat déi nhau, dau ong xa duoc vat goc 45° va quay vao thanh bé

p. Dau ép dung trong hé théng may dot

* Dau ép

Chat 1ong l1am viéc trong hé thong may dot, uén bang thiy luc co van téc va ap suat kha
cao, do vy chon dau sir dung trong hé théng phai thoa man mot s6 yéu cau nhét dinh.
Nhitng chi ti€u co ban dé danh gia chat luong chat long lam viéc 1a d nhat, kha nang chiu
nhiét, do on dinh tinh chit hoa hoc va tinh chét vat ly, tinh chéng gi, tinh an mon cac chi
tiét cao su, kha nang boi tron, tinh sui bot, nhiét d bét lra, nhiét do dong dac. Ngoai ra,
cling can chu y dén cac dic tinh nhu khéi luong riéng va tap chét co hoc

Chat 16ng 1am viéc phai dam bao cac yéu cau sau:

C6 kha nang boi tron tét cac bé mit tiép xuc trong khoang thay do6i 1on ciia nhiét d6 va ap
suat lam viéc

Trong khoang nhiét d¢ lam viéc, dd nhot it phu thude vao nhiét do

Co ap suét hoi bio hoa thr?ip va nhiét d0 soi cao
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Co tinh trung hoa (tinh tro v6i cac bé mat) kim loai, han ché duogc kha nang xam nhap cua
khi nhung dé dang tach khi ra

Gitt dugc tinh chit co hoc va hod hoc trong mot thoi gian dai & diéu kién bao vé binh thuong
C6 thoit han phuc vu 1au, chiu dugc nhi¢t do cao, c6 kha nang chéng hoa nudc va 6 xy hoa.
Ban than chat 1ong, hoi ctia nd va cc chit do qua trinh phan huy chat 16ng, khong gay doc
hai 16n

C6 am dun dan hoi thé tich 16n

ft bi sui bot, ¢6 khéi luong riéng nhé

Co6 tinh dan nhiét tot, hé sd nd nhiét thép, nhiét dung riéng l6n

Khong hit 4m va kha ning hoa tan v6i nude khong 16n, giit dugc tinh chat & dang émuni,
dé dang tach nudc ra khi bi nude 1an vao. Tinh chat 1am viéc khong bi anh hudong néu luong
nude dudi 1%

Cé tinh cach dién tot, ké ca khi bi ban

Trong trudng hop dic biét c6 thé cho phép c6 mui, nhung yéu cau chung 1a khong c6 mui,
trong sudt

Khéng dé chay

D@ san xuat, gia thanh ré

Tir cac yéu cau trén, ta c6 thé chon dau dung cho may dot, uén bang thay luc 1a diu thay
luc 68

3.2. Thiét ké hé thong dan hwéng va khung chiu hre

3.2.1 Co ciu din hwong va chong xoay

Céu tao chinh cua xy lanh bao gom piston va than xy lanh. Ca 2 chi tiét nay déu co dang
tru tron xoay va chung duoc lip 10ng vao nhau. Do d6, théng thudng piston s& quay trong
1ong xy lanh néu c6 luc tac dung. Vi véi cau tao nhu vay khi 1ap piston vao trong long xy
lanh chi dugc khong ché 4 bac tu do, 2 bac con lai mot 1a tinh tién doc chiéu dai xy lanh —
day 1a bac tu do can thiét dé cong tac, hai 13 bic quay quanh tryc cta xy lanh — bac tu do

nay la bac khong mong mudn nén ta phai khéng ché bac tu do nay.
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Hinh 3.7: Co c4u din hudng va chéng xoay
3.2.2 Tinh todn thiét ké khung chiu luc
Ta c6 lyc tac dung 1én toan bd hé¢ théng la:
Pmax = 3040 (kG)
Mudn tinh chinh xac, ta quy doi than may thanh khung nhu hinh dé tinh toan céc kich thuéc
va kiém tra strc bén
Ta c6 thé xem thanh AB kéo nén dung tim

|

Hinh 3.8: So d6 tinh toan kich thudc cho than may
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Luc tac dung lén thanh AB la
p, =m0 1570 (kG)
2 2

p $P1

——

|
|
|
|
|
|
|
|
i

Hinh 3. 9: So d6 tinh toan strc bén cho than may

Theo diéu kién bén ta c6: mudn dam bao sy 1am viéc an toan khi thanh bi kéo nén ding
tam, thi ing suat 16n nhét trén mat cat ngang cta né khong vuot qua ing suét cho phép.
= NZ -
o, ?S [c] (3-44)

Trong do6:
N,: Luc doc than may (N)
Lac do: N,= P1= 15200 (N)
F: Tiét dién mat cat ngang (mm?2)
F=a2-b2(mm?2) (3-45)
o,: Ung suat 16n nhat (N/mm2)
[6]: Ung sut cho phép (N/mm2)
Ta chon vat liéu 1a thép CT38
Ta co: [0]ch= 200 (N/mm?2)
Mat khac: [o] = Igl;”—h (3-46)

Trong do: [o]: Gidi han chay cua vat ligu(N/mm?2)
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n: Hé sb an toan. Chonn = 1,5
[0] =200=133,3 (N/mm?2)

15
Ma F>p => a2 - b2>pL
o o
a>y~ +b2=v"" + 362 = 38 (mm)
[o] 133,3

Vay chon a =40 mm.
Chiéu dai than may: L = 1000 mm
Chiéu rong than méay: B = 600 mm

Chiéu cao thdn may: H = 780 mm
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CHUONG IV: QUY TRINH CONG NGHE GIA CONG KHUON

4.1. Ban v& chi tiét:

BAN VE CHI TIET

A-A
1 - .l
' i
H = ¥
phdag con
e b checu dud
Be e mM cta lm of &) chiel xic Cip ¥
Hinh 4.1: Ban vé chi tiét
4.2. Ban vé phoi:
BAN VE PHOI
Hinh 4. 2: Ban v€ phoi
. 40
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4.3. Quy trinh cong nghé gia cong chi tiét
4.3.1. Nguyén cong 1: Phay mdt phing ddy

Hinh 4.3: Nguyén cong 1: Phay mit day

Dinh vi: Chi tiét dugc dinh vi 5 bac tw do
Str dung may phay ngang 6H82
Budc 1: Phay tho:

Chon dao hop kim co

Ché do cit caa bude phay thd

Dich dao ngang ae = 0,8; DC =40 mm
Chiéu sau cit chon ap = 0,8 mm

Kc =1980 ( MPa)

Chonn =85%

+ Luong chay dao:  Z, : s6 rdng dao
Vi=1,.n.Z,=0,13.828.5 = 538(mm/min)
+ Tdc dd quay truc chinh:

Ta co:

Toc do cat:

n.mt.Dc
V.=
1000

Téc d6 quay truc chinh:

=130 (m/min)
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. Vc.1000__ 130.1000

= 828(min")
m.Dc 3,14.50

Cong suat cat:
Pc = aeapvr.Kw_ 40.0,8.538.1980
60.10°n 60.10°.0,85

Budc 2: Phay tinh:
Chon dao hop kim c6

=0,7 (kW)

Dich dao ngang ae = 0,5; DC =20 mm
Chiéu siu cat chon ap = 0.2 mm
Kc=1980 ( MPa)

Chon 1 = 85%

+ Luong chay dao:  Z, : s6 rdng dao
Vi=1f,.n.Z,=0,13.955.5 = 621(mm/min)
+ Tdc do quay truc chinh:

Ta co:

J4 A L n.m.Dc
Toc do cat: Ve = =150 (m/min)

1000
Tdc dd quay truc chinh:
Vc.1000_ 150.1000 .
n= = =955 (min')
m.Dc 3,14.22

~ X z de.d .VF.K

Cong suat cat: Pc = ="7%= 20026211980 = (),2 (kW)
60.10%n 60.10°.0,85

4.3.2. Nguyén céng 2: Phay mdt phing dau

Hinh 4.4: Nguyén cong 2: Phay mit phang dau

Sinh vién thyc hién: Pham Ngoc Bao Giang vién hudéng dan: TS. Pham Vian Trung
Lé Tan

42



Thiét ké va ché tao may dot goc va dét 16 thuy hec

4.3.3. Nguyén cong 3: Phay 2 mdt bén

Hinh 4.5: Nguyén cong 3: Phay 2 madt bén

Dinh vi: Chi tiét dugc dinh vi 5 bac tw do
Str dung may phay ngang 6H82

Budc 1: Phay tho:

Chon dao phay hop kim c6

Ché d cit ciia bude phay tho

Dich dao ae=1,6 ;DC =50 mm

Chiéu sau cit chon ap = 45 mm
Kc=1980 ( MPa)

Chonn =85%

+ Luong chay dao:  Z, : s6 rang dao
Vi=1,.n.Z,=0,13.920.3 = 359 (mm/min)
+ Tdc d quay truc chinh:

Ta co:

Toc d6 cat:

Ve=2222 <130 (m/min)

Tbc do quay truc chinh:

Vc.1000__ 130.1000 .
n= = = 1587(min™")
Tt.Dc 3,14.50

A X z de.d .VF.K

Cong suat cat: Pc = =7~ = 40.1,6359.1980 = (),89 (kW)
60.106. 60.100.0,85
Budc 2: Phay tinh:
. . . N 43
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Chon dao hop kim c6

Dich dao ngang ae = 0,5; DC =5 mm

Chiéu sau cat chon ap = 12,5 mm

Kc =1980 ( MPa)

Chon 1 = 85%

+ Luong chay dao:  Z, : s6 ring dao
Vi=1f,.n.Z,=0,13.1100.3 = 429(mm/min)
+ Tdc d quay truc chinh:

Ta co:

Tdc d6 cit:

_nmDc .
V.= 1000 =150 (m/min)

Téc d6 quay truc chinh:

Vc.1000_ 150.1000 .
n= = =955 (min!)
Tm.Dc 3,14.5
~ X z de.d .VF.K
Cong suat cat: Pc = =7%= 125024291980 = (),04 (kW)
60.10°n 60.10°.0,85

4.3.4. Nguyén cong 4: Phay 2 mat bén con lai

Hinh 4.6: Nguyén cong 4: Phay 2 mat bén con lai
Dinh vi: Chi tiét dugc dinh vi 5 bac tu do
Str dung may phay ngang 6H82
Budc 1: Phay tho:
Chon dao cit hop kim
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Ché d cit ciia budc phay tho

Dich dao ae=1,6 ;DC =50 mm

Chiéu sau cat chon ap = 40 mm

Kc =1980 ( MPa)

Chon 1 =85%

+ Luong chay dao:  Z, : s6 rdng dao
Vi=1f,.n.Zy=0,13.920.3 =359 (mm/min)
+ Tdc d quay truc chinh:

Ta co:

Tdc d6 cit:

_nmDc .
Ve= oo 130 (m/min)

Téc d6 quay truc chinh:

[ = Ve1000_ 1301000 _ 1587(min"!)
m.Dc 3,14.50
Cong suat cét: pc = 2eB¥rle_ 40163501980 = (0,89 (kW)
60.106. 60.10%.0,85
Budce 2: Phay tinh:
Chon dao cat hop kim

Dich dao ngang ae = 0,5; DC =5 mm

Chiéu sau cit chon ap = 12,5 mm
Kc=1980 ( MPa)

Chonmn = 85%

+ Luong chay dao:  Z, : s6 ring dao
Vi=1f,.n.Z,=0,13.1100.3 = 429(mm/min)
+ Tdc d quay truc chinh:

Ta co:

X A L n.m.Dc
Toc do cat:Ve = =150 (m/min)

1000
Toc d6 quay truc chinh:
Vc.1000_ 150.1000 .
n= = = 955 (min'!)
m.Dc 3,14.5

A A, L Ae.ap.Vi.K

CoOng suat cat: Pc = === 125024291980 = (0,04 (kW)
60.10°n 60.10%.0,85
L . . 45
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4.3.5. Nguyén cong 5: Khoan 16 911 va ¢8

Hinh 4.7: Nguyén cong 5: Khoan 16 @11 va &8

Dinh vi: Chi tiét dugc dinh vi 5 bac tw do

+ Mait C khong ché 3 bac tu do bang 2 phién ty
+ Maiat G khéng ché 2 bac tu do bﬁng 2 chét ty ¢ dinh
Str dung may khoan K125

Buéc 1: Khoan 16 ¢8

Chon dao hop kim co

Ché d¢ cit

buong kinh dao: DC = 8 mm

Sb ring: Z, = 4

Tbc do quay truc chinh: n = 950 min-!
Luong tién dao: V. = 0,26 mm/rev

Kc = 1980 ( MPa)

Chonn = 85%
Chiéu su cit: ap = % =

Luong an dao ngang: fz = 0,26

= 4 mm

N |

+ Luong chay dao:
Vi = fz.n.Zn = 0,26 * 950 * 4 = 988 (mm/min)
+ Tdc db cit:
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_n.n.Dc_ 3,14 * 950 = 8

V. = - = 23,8 (min~"
©~ 71000 1000 (min™")

+ Cong suét cit:
Ae. Ap. V5. K. 1% 4 %988« 1980
¢=760.106.7 60 * 106 % 0,85
Buéc 2: Khoan 16 911
Chon dao hop kim c6
Ché d¢ cat
buong kinh dao: DC = 11 mm
Sb ring: Z, = 4

= 0,15 kW

Téc d6 quay truc chinh: n = 950 min-—1
Luong tién dao:
V. =0,26 mm/rev
Kc = 1980 ( MPa)
Chonn = 85%
Chiéu sdu cit:
d

-1 _
ap =7 =~ = 5,5 mm

Luong an dao ngang: fz = 0,26
+ Luong chay dao:
Vi = fz.n.Zn = 0,26 * 950 * 4 = 988 (mm/min)
+ Tdc db cit:
_ TN Dc _ 3,14 988 « 11

- - = 33 (min™?
©~ 71000 1000 (min™")

+ Cong sut cit:
Ae. Ap. V. K. 1% 6,5 %988 * 1980

= = = 0,24 kW
Pe 60.106.7n 60 = 10¢ * 0,85
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4.3.6. Nguyén cong 6: Phay ranh

Hinh 4.8: Nguyén cong 6: Phay ranh

Dinh vi: Chi tiét dugc dinh vi 5 bac tu do

+ Mt C 1am chuén tinh théng nhat khéng ché 3 bac tu do bang 2 phién ty
+ Mat A khéng ché 2 bac tu do bé“tng 2 chét ty ¢d dinh

Str dung may phay ngang 6H82

Phay tho:

Chon dao hgp kim c¢6 duong kinh Dc = 10 mm

Téc d6 vong quay: n = 1600 (vg/ph).

Van tée cit: Ve == %10 _ 150 (m/ph)

1000 1000
Luong chay dao: V¢= 120 (mm/ph)

Chiéu sau cit: a, = 25 (mm)

Chiéu rong cit: a.= 3 (mm)

Ta c6: Suy ra fz = vf/(t.n) = 120/(4. 3800) = 0,008 mm/rang
Chon duoc Kc = 1980 MPA

Cong suat cat khi phay: Pc =_apaeVfKe = 2531201980 = (),34 (kW)
60.1076;m  60.1076.0,85

Phay tinh:

Chon dao hgp kim c6é duong kinh Dc = 10 mm
Téc d6 vong quay: n = 1800 (vg/ph).

Van téc cit: Ve =72 010 — 180 (m/ph)

1000 1000
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Luong chay dao: Vi= 120 (mm/ph)

Chiéu sau cit: a, = 25 (mm)

Chiéu rong cit: a.= 1,8(mm)

Ta c6: Suy ra fz = vf/(t.n) = 120/(4. 6400) = 0,0047 mm/rang
Chon duoc Kc = 1980 MPA

Cong suét cit khi phay:

_ apaeVfKc _ 24.0,2.120.1980
60.1076. 60.1076.0,85

4.3.7. Nguyén céng 7: Cit day 16 dao djt

= 0,2 (kW)

g1

Hinh 4.9: Nguyén cong 7: Cit day 15 dao dot

Dinh vi: Chi tiét duoc dinh vi 5 bac tu do

+ Mt C 1am chuén tinh théng nhat khéng ché 3 bac ty do bang 2 phién ty

+ Mit G khdng ché 2 béc tu do bang 2 chét ty ¢d dinh
St dung may cit diy MX600
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4.3.8. Nguyén céng 8: Kiém tra dp song song ciia 2 mdt phing B va C

Xi X2
3 ¥
w w

1
1

NSNS
NS

/ N\

Hinh 4.10: Nguyén cong 8: Kiém tra d6 song song ctia 2 mit phang B va C

Cach do:

- Dt mat phang C 1én ban map

- bat déng hd so 1én mat phflng con lai cua vat can kiém tra, sao cho mit dé caa déng hd
SO tiép xuc voi mat phéng ctia vat can kiém tra

- D1 chuyén déng ho theo chiéu doc dé co trj sd X1 va X2 tai 2 diém cach nhau L

- B¢ khong song song: P = (X1 - X2)/L

. 50
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CHUONG V: THIET KE HE THONG PIEU KHIEN

5.1. Lwa chon phwong phap diéu khién

% Phuong phap diéu khién khong c6 tiép diém

- Uu diém:

Do tin cdy cao: Do khong co su tiép xtc vat 1y nén khong xay ra hién tuong mon, gi sét,
bui ban anh huéng dén hoat dong cta hé théng.

Tuoi tho cao: it hong héc, can bao dudng it hon so véi cac phuong phéap diéu khién co tiép
xUc.

Do chinh xac cao: Tin hiéu diéu khién dugc truyén di mot cach chinh xac va it bj nhidu.
An toan: Loai bo nguy co tia lra dién, ddm bdo an toan cho nguoi st dung.

Kha nang thich tmg cao: C6 thé diéu khién cac ddi twong & xa, trong mdi trudng khic
nghiét.

- Nhuoe diém:

Gia thanh cao: Chi phi dau tu ban dau cho hé thong diéu khién khong tiép diém cao hon so
v6i hé théng diéu khién c6 tiép xuc.

Yéu cau k¥ thuat cao: Qua trinh thiét ké, 1ap dat va van hanh hé thong diéu khién khong
tiép diém doi hoi trinh d6 k¥ thuat cao hon.

Kha niang chong nhidu: Mot sé hé thong diéu khién khong tiép diém co thé bi anh hudng
béi nhiéu dién tur.

% Phuong phép thiét ké mach diéu khién bang ro le

- Uu diém:

Pon gian: Dé dang thiét ké, lép dat va van hanh.

Gia thanh ré: Chi phi du tu ban dau cho hé théng diéu khién c6 tiép diém thap hon so véi
hé théng diéu khién khong tiép diém.

ft bi nhidu: Tin hiéu diéu khién it bi anh hudng bai nhidu dién tir.

- Nhuoe diém:

Do tin cay thép: Do ¢6 su tiép xtc vat 1y nén dé xdy ra hién tuong mon, gi sét, bui ban anh
hudng dén hoat dong cuia hé thong.

Tuobi tho thap: D& hong hoc, can bao dudng thuong xuyén.

Do chinh x4c thap: Tin hiéu diéu khién c6 thé bi sai léch do su tiép xtc vat 1y.
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An toan: Nguy co tia ltra dién, c6 thé giy nguy hiém cho nguoi sir dung.

» Két lun: May d6t bang thiy luc c6 yéu cau khong qué cao vé su chinh xac ciing nhu
yéu cau dé& 1ap rap va van hanh. Do d6 c6 thé chon phuong phap thiét ké mach diéu khién
bang ro le dé diéu khién cho hé théng nay
5.2. Thiét ké lwa chon cac thiét bi diéu khién
% Aptomat

! '

|
Hinh 5.1: Aptomat

Aptomat la thiét bi dong cit tu dong, dugc viét tit 1a CB (Circuit Breaker) hodc dugc got
tat 1a At. Aptomat cé vai trd quan trong trong hé thong dién, nhiém vu chinh ctia Aptomat
12 bao vé mach dién, ngin cac truong hop qua tai, ngin mach, sut ap, truyén cong suat qua
16n.

Céu tao ctia Aptomat gdm c6 cac bd phan chinh sau:

Vé ngoai: V6 ngoai cua Aptomat dugc lam béng nhya hodc kim loai, c6 tac dung bao vé
cac bd phan bén trong.

Khung tiép diém: Khung tiép diém 1a bo phan két ndi Aptomat véi mach dién.

Céu chay: Cau chay 1a bd phan bao vé Aptomat khoi qua tai va ngén mach.

Cudn day: Cudn déy 12 bo phan tac dong ngit mach khi Aptomat gip su cb.

Nguyén ly hoat dong cua Aptomat dua trén tdc dung cua nhiét. Khi dong dién qua Aptomat
vuot qua dong dién dinh mirc, cau chay sé& bi nong chay va ngit mach. Khi Aptomat gip su

c0 ngan mach, cudn day s€ bi dot ndng va ngat mach
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% Reley trung gian 8 chan

1 2
e e
L
) 8(7)

Hinh 5.2: Relay trung gian

Ro le trung gian 8 chén 14 loai ro le c6 8 chan, trong d6 c6 4 chan cip ngudn va 4 chén tiép
diém. Ro le nay co thé dugc str dung dé dong cat mach dién, khuéch dai tin hiéu diéu khién,
hogc két ndi cac thiét bi dién ti véi nhau.

Pic diém cia ro le trung gian 8 chan bao gom:

S6 chan: Ro le co 8 chan, trong d6 c6 4 chan cip ngudn va 4 chan tiép diém.

Chan cap ngudn: Chan cip ngudn 1a cac chan cung cap dién cho ro le hoat dong.

Chan tiép diém: Chan tiép diém 1a cac chan dong cat mach dién.

Nguyén ly hoat dong: Ro le trung gian 8 chan hoat dong dua trén nguyén ly tir truong. Khi
cép dién cho cudn day cua ro le, nam cham dién s€ dugc tao ra, tac dong 1én cac tiép diém
cua ro le, dong hoac mé mach dién.

Ro le trung gian 8 chan dugc sir dung trong nhiéu tng dung khac nhau, chang han nhu:
Dong cat mach dién: Ro le dugc st dung dé dong cat mach dién, chéng han nhu trong hé
théng diéu khién ty dong.

Khuéch dai tin hiéu diéu khién: Ro le duoc sit dung dé khuéch dai tin hiéu diéu khién,
chang han nhu trong hé théng bao dong.

Két ndi cac thiét bi dién tir voi nhau: Ro le duge sir dung dé két ndi cac thiét bi dién tir voi
nhau, chang han nhu trong hé thong mang.

Tuy theo ing dung cu thé, co thé lya chon ro le trung gian 8 chan phu hop.

Dudi day 1a giai thich chi tiét cac chan cia ro le trung gian 8 chan:

Chan 1 va 7: Chan cip ngudn duong.

Chan 2 va 8: Chan cip ngudn am.

Chan 5 va 6: Cap tiép diém thuong dong

Chan 3 va 4: Cap tiép diém thuong mo.
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++ Contactor

I

Hinh 5.3: Contactor

Chu tao cua contactor

Contactor bao gém céc bo phan chinh sau:

Than contactor: Pugc lam bﬁng vat li€u cach dién, c6 nhi€ém vu bdo vé cac by phan bén
trong khoi tac dong cia mdi truong bén ngoai.

Heé théng tiép diém: Gom tiép diém chinh va tiép diém phu. Tiép diém chinh dung dé dong
ngét mach dién chinh, tiép diém phu dung dé diéu khién cac mach phu nhu mach dén bao,
mach thoi gian,...

Loi tir: Puogc lam béng vat liéu sat tir, c6 nhiém vu tao ra tir truong khi c6 dong dién di qua
cudn day.

B6 phan co khi: Gom 10 xo, thanh truyén, hé théng lién dong,... c6 nhiém vu dong mod tiép
diém khi c6 sy tic dong tir bén ngoai.

Cudn day: Pugc quin quanh 15i tir, khi c6 dong dién di qua sé tao ra tir truong hat thanh
truyén, lam cho tiép diém dong lai.

- Nguyén ly hoat dong cta contactor

Contactor hoat dong dya trén nguyén ly tuong tac gitra tir truong va bo phan co khi. Khi co
dong dién di qua cudn day, tir trudng duoc tao ra s& hut thanh truyén, 1am cho tiép diém
chinh dong lai, két n6i mach dién chinh. Khi cudén day ngét dién, tir truong mat di, 10 xo s&

déy thanh truyén tré lai vi tri ban dau, lam cho tiép diém chinh mo ra, ngét mach dién chinh
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% Nut nhan Emergency stop.

Hinh 5.4: Nut 4n

Nut nhan Emergency stop, hay con goi 1a nut dimg khan cap, 1a mét thiét bi dién dugc st
dung dé nging hoat dong cia may moéc hodc hé théng ngay 1ap tirc trong truong hop xay
ra tinh huéng nguy hiém. Nat nhan nay thuong duoc thiét ké voi mau do ndi bat va c6 kich
thude 16n dé dé dang nhan biét va thao tac

Céu tao:

Nt nhdn Emergency stop thuong dugc cu tao boi cac bd phan chinh sau:

Vo nat nhan: Pugc 1am béng nhya hodc kim loai, ¢6 nhiém vu bao v¢ cac bo phan bén
trong khéi tac dong cua moi trudong bén ngoai.

Nut nhan: Thudng c6 mau do6 va co kich thudc 16n dé dé dang nhan biét va thao tac.

Tiép diém: Gom tiép diém chinh va tiép diém phu. Tiép diém chinh dung dé dong ngit
mach dién chinh, tiép diém phu dung dé diéu khién cac mach phu nhu mach dén bao, mach
thoi gian,...

Co céu lién dong: Gdm 10 xo, thanh truyén,... c6 nhi¢m vu gilr nut nhén & vi tri binh thuong
va truyén lyc khi nhan nut

Nguyén ly hoat dong:

Khi nhan nat Emergency stop, luc tic dong s& duoc truyén dén co cau lién dong, 1am cho
tiép diém chinh mé ra, ngit mach dién chinh. Ngay 1ap tirc, may moc hodc hé théng s&
ngung hoat dong

Dé tro lai trang thai binh thuong, can xoay hodc kéo nut nhén Emergency stop v& vi tri ban
dau. Lic nay, tiép diém chinh s& dong lai, két ndi mach dién chinh va may moc hodc hé

théng s€ hoat dong tro lai
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++ Encoder

. Light Datectar
ez 2 "
Hinh 5.5: Encoder
- Cau tao:

+ Truc quay: Gan v6i dong co
+ Dia ma hoa: Co6 khe quang hoc hoac tir tinh
+

Cam bién: Nhan tin hiéu 4nh sang tir truong

—+

Mach xtr ly: Chuyén tin hi¢u thanh xung dién
- Nguyén li hoat dong:

Chuyén d6i chuyén dong co hoc thanh tin hiéu dién

—+

+ Khi truc quay, dia ma hoa quay theo
+ Cam bién phat hién anh sang hodc tir trudng bi ngit — tao ra xung dién
+ Dua vio sd xung dé tinh vi tri, tbc do, hudng quay

s PLC

Hinh 5.6: PLC
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- Cau tao

CPU (b0 xur ly trung tam): X1r Iy chuong trinh, tinh toan logic

Au
+
+ Bo nhé (Memory):Luu chuong trinh diéu khién va dir liéu tam
+ Cong vao (Input):Nhan tin hiéu tir cam bién, ntt nhin, cong tic,...
+ Cong ra (Output):Gi tin hiéu diéu khién ro le, dén, dong co....
+ Ngudn dién:Cap ngudn cho PLC hoat dong

+ Cbng giao tiép:Két ndi v6i may tinh, HMI hodc thiét bi khac
- Nguyén 1y hoat dong:

+ PLC nhén tin hiéu vao (input) tir cdm bién hodc thiét bi

+ Xu ly theo chuong trinh da 1ap trinh

+ Xuat tin hiéu diéu khién (output) dén thiét bi nhu motor, van, dén,...
5.3. So' @6 mach diéu khién
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CHUONG VI: CHE TAO MAY VA HUONG DAN SU DUNG, BAO DUONG
VA SUA CHUA MAY

6.1. Qua trinh ché tao may:
! ‘ ; ]

Hinh 6.2: Dao d6t géc
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Hinh 6.3: Co cAu uén

Hinh 6.4: Chét dinh vi
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Hinh 6.5: Khung may

Sinh vién thyuc hién: Pham Ngoc Bao
Lé Tan
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6.2. Hwéng din vin hanh va sir dung:

6.2.1. Kiém tra mdy truwéc khi van hanh:

Kiém tra may trude khi van hanh 13 mot quy trinh quan trong dé dam bao an toan va hié¢u
qua ciia may moc. Quy trinh ndy gitp phat hién va khic phuc cic van dé tiém an, ngin
ngira hu hong va giam thiéu thoi gian ngimg hoat dong ctia may

Céc budc kiém tra may trudc khi van hanh

- Kiém tra an toan

+ DPam bao khu vuc xung quanh may sach sé va khong c6 vat can

+ Kiém tra cac thiét bi an toan nhu cong tic khan cip, bd ngit mach, dam bao chiing hoat

dong binh thuong

+ Kiém tra nguoi van hanh may, dam bao ho di mic quan 4o bao ho phu hop va duoc dao

tao vé cach van hanh may an toan

- Kiém tra tong thé

+ Kiém tra xem c6 bat ky hu hong nao trén bé mit may hay khong

+ Kiém tra xem cac bd phén bi 1ong hay ro ri

+ Kiém tra xem céc thiét bi do ludong va diéu khién hoat dong binh thuong hay khong

- Kiém tra hé thong co khi

+ Kiém tra va siét chat cac oc vit va bu 1ong

+ Boi tron cc bd phan chuyén dong

+ Thay thé cac bd phan bi mon hodc hu hong

- Kiém tra hé théng dién

+ Kiém tra cac day dién va dau ndi

+ Thay thé cac day dién bi hong

6.2.2. Chay thur may:

Chay thr may la mdt quy trinh duoc thuc hién dé dam bao réng may hoat dong binh thuong
va dap tmg cac yéu cau ky thuat

Sau khi kiém tra may xong, dam bao khong xay ra hong hoc ta tién hanh chay may khong
tai. Didu nay nham mot lan nira kiém tra xem céc chi tiét c6 hoat dong binh thuong hay
khong, sau d6 mai tién hanh chay may cong tac

6.2.3. Chay may:

Sau khi hoan thanh cac budc kiém tra ta bit ddu vao qua trinh chay may lam viéc:

+ B1: Bat Aptomat cip ngudn cho hé théng
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+ B2: Xoay niit 4n dé bat dau chu trinh 1am viéc cta hé thong

Néu trong qu4 trinh van hanh, hé thong bi 161 hodc xay ra cc van dé hay nhan nat khan cap
6.2.4. Dirng mdy va kiém tra:

Dirng méy va kiém tra 1a mot quy trinh can thiét dé dam bao an toan va hiéu qua ctia may
moéc. Quy trinh nay gitip phat hién va khac phuc cic van dé tiém an, ngan ngira hu hong va
giam thiéu thoi gian ngimg hoat dong ciia may

Céc budc dimg may va kiém tra

Tt cac chirc nang ciia may: Tt cac chic ning cia may theo thr tu nguoc lai v6i khi khoi
dong may

Tt cong tic ngudn: TAt cong tic ngudn dé ngit ngudn dién cung cip cho may

Rt day dién ra khoi nguon dién: Rut day dién ra khoi ngudn dién dé dam bao may khong
thé khoi dong lai mot cach vo tinh

Kiém tra may: Sau khi tit may, tién hanh kiém tra may dé dam bao may da dugc tit hoan
toan va khong c6 bat ky van dé nao. Cac cong viéc kiém tra bao gom:

+ Kiém tra xem may da ding han hay chua

+ Kiém tra xem c6 bat ky ddu hiéu hu hong nao trén bé mat may hay khong

+ Kiém tra xem cac bd phan chuyén dong co bi ket hay khong

6.3. Bao tri va stra chira may:

bé may hoat dong 6n dinh va hiéu qua, can phai duoc bao tri va stra chita dinh ky

Bao tri hé thong khoan doa tu dong bao gdm céc cong viéc sau:

V¢ sinh may méc: Lam sach bui ban, ddu m& bam trén cac bo phan cua may

Kiém tra cac bd phan: Kiém tra 6 mon, hu hong cua cac bo phan nhu dong co, dao dot,
khuon dét,...

Boi tron may: Béi tron cac bd phan chuyén dong dé giam ma sat, ting tudi tho cia may.
Piéu chinh may: Piéu chinh cac thong sé k¥ thuat cia may dé dam bao hoat dong chinh
Xac

Stra chira may dot, udn béng thuy luc duoc thuc hién khi may gap su 6. Céc su cd thuong
gip bao gom:

+ May khong hoat dong

+ May hoat dong khong 6n dinh

+ May phat ra tiéng On bat thuong

+ May c6 mui khét
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+ May bi hu héng cac bo phan

Khi mdy gip su cd, can phai xac dinh nguyén nhan gay ra su ¢d dé c6 bién phap xtr Iy phu
hop. Néu su cb don gian, co thé tu stra chita. Néu su ¢d phtrc tap, can phai nho dén tho stra
chira chuyén nghiép

Mot s luu y khi bao tri va sira chira may

Trudc khi bao tri hodc stra chita may, can phai tit may va ngit nguon dién

Khi bao tri hodc sira chira mdy, can sir dung cac dung cu va thiét bi phu hop

Viéc bao tri va stra chira hé thong khoan doa tur dong ding cach sé gitp kéo dai tudi tho cta
may, dam bao an toan cho ngudi sir dung va nang cao hiéu qua san xuat

6.4. An toan lao dong khi sir dung may:

6.4.1. Poi véi nguwoi siv dung mdy:

+ Khi st dung may phai mac bao ho lao dong, phai dn mac gon gang.

+ May phai dat & mot noi co6 khong gian du rong dé trong qua trinh van hanh khong bi
vuéng mac gy tai nan

+ Thuong xuyén kiém tra cac dudng dng, cac van, dong hod do ap cia hé thong thuy luc
trong may

+ Nhiing noi nguy hiém c6 thé gay tai nan cho nguoi van hanh may phai c6 nhiing bang
bao nhu cac noi c6 dién nguy hiém, noi dao dot di xuéng

+ Phai chay thur may kiém tra, khi may dat d0 an toan can thiét méi tién hanh qué trinh hoat
dong

6.4.2. Péi véi mdy:

May phai duoc dit trén nén c¢6 du d6 cimg virng dé chiu duoc trong lugng ban thin may va
cua vat ¢ phia trén

+ Cac bo phan diéu khién may phai bo tri vira tam tay cho cong nhéan thuén tién thao tac,
khong phai voi tay, khong cti gip ngudi dé van hanh. Cac nat diéu khién phai nhay va lam
viéc tin cdy

+ Tét ca cac bo truyén dong ctia may déu phai duoc che chin kin phan chuyén dong va

phan dién
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CHUONG VII: KET LUAN VA HUONG PHAT TRIEN

7.1. Két luén:

Trén déy 1a toan bo bang thuyét minh thoi gian qua nhom da hoan thanh duoc muc tiéu dé
ra va tich lily thém cho minh nhiéu kién thirc, kinh nghiém bé ich, ndm viing va ap dung
duoc cac kién thire da hoc. Pac biét vé nguyén ly cit got cua qué trinh dot, dac tinh va
nguyén 1y hoat dong cta bd truyén thuy luc. Bén canh d6, con tmg dung duoc céac kién thire
da hoc vé hé théng san xuat tu dong

Qua trinh “Thiét ké va ché tao may dot br?mg thuy lyc’” nhom da dat dugc két qua nhu sau:
D3 thiét ké va ché tao dugc mo hinh

Tinh toan, thiét ké lai hé thong dan hudng cho xi lanh dot

Lap rap mach diéu khién bang ro le

Két qua may dap tmg cac muyc tiéu dit ra ban dau

Pay 1a mot dé tai co su lién két cac kién thirc vé nguyén 1y may, chi tiét may, strc bén vat
lidu, hé théng diéu khién tu dong va cac hiéu biét vé thuc tién co khi,...c6 su két hop giira
Iy thuyét va thuc hanh. Nhom d3 c¢d ging trinh bay hét phan thiét ké va tinh toan cac két
cAu, bd phan cua may

Trong qua trinh 1am d6 an t6t nghiép do kinh nghiém con han ché va thoi gian thuc hién
ngan nén khong thé tranh thiéu sét nhat dinh. Chung em mong nhan dugc nhiing ¥ kién
dong gop cua cac Thay/Co dé dé tai duge hoan thién hon.

Cubi cuing chiing em xin chan thanh quy Thay Cb trong khoa va dic biét 1a thiy T.S Pham
Vin Trung di tan tinh giup d& va huéng dan, hd trg chiing em trong sudt qua trinh hoan
thanh d6 an nay!

7.2. Hwémg phat trién ciia dé tai:

May dot thiry luc di hoan thién véi chire nang dot goc, dot 16, cAp phoi tu dong, didu khién
bang PLC va xac dinh vi tri bang encoder. Trong tuong lai, dé tai c6 thé duoc phat trién
theo hudng:

+ Tich hop diéu khién dinh vi chinh x4c bang encoder, cho phép dua phdi dén ding vi tri

can dot voi do sai léch thap
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+ Thiét lap chuong trinh d6t linh hoat, ngudi dung nhap s luong 16 va khoang cach qua
man hinh HMI, may ty tinh toan va dot chinh xac

+  Phat trién kha ning ghi nhé chuong trinh dot theo ting loai san pham, thuan tién khi
thay d6i san pham thudng xuyén

+ Ung dung dit liéu encoder dé giam sat hoat dong cap phdi, canh béo truot phoi hoic 16i
co khi

+ Huéng dén moé hinh may dot CNC tuyén tinh don gian, diéu khién theo toa d6 dugc 1ap
trinh san

Nhitng phat trién ndy gitip may tiém can véi yéu cau clia cac co sé san xut hién dai, gop

phan nang cao hiéu qua va tinh linh hoat cta hé thong
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