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TOM TAT

Do 4n tap trung thiét ké, tinh toan va ché tao mo hinh hé thdng lap rap kinh cho
xe 6 t6 khach HAECO LIMOUSINE B24WYE5’24, nham cai tién quy trinh san xuét
tai Cong ty C6 phan O t6 Co khi Théng Nhat Thira Thién Hué (HAECO). H¢ thong gitp
ting nang suat, dam bao d6 chinh xac, va nang cao an toan lao dong so v6i phuwong phap
thu cong hién tai, dap ing xu hudng hién dai hoa trong nganh cong nghiép co khi 6 to.
Dé dap tmg nhu cau trén nhém da khao sat va phan tich: thu thap dir lidu tir HAECO vé
kich thuée, khdi lwong kinh, va yéu cau k¥ thuét. So sanh cac phuong an thiét ké (hé
thdng lap rap, canh tay robot, hé thong treo) va chon phuong an hé thong lip rap do chi
phi thap va phu hop quy mé san xuét. Tinh toan va thiét ké: tinh toan lyc hut chan khong,
luc kéo/nén xi lanh khi nén va Gmg suat khung dam. Str dung SolidWorks dé thiét ké mo
hinh 3D va Abaqus dé mo phong Gng suét, bién dang. Ché tao va thir nghiém: ché tao
mo hinh véi cac bd phan chinh (bang tai, giac hit chan khong, xi lanh khi nén, hé théng
PLC...). Thir nghiém cho thay chu trinh ldp rap hoan thanh trong 60-70 gidy/tdm kinh,
sai léch dinh vi nam trong khoang sai s6 cho phép, nhanh hon phuong phap thu cong
(20-30 phut/xe). Két qua nhom dat duoc 1a hé théng do ga hoat dong on dinh, giam thoi
gian lap rap, ting ning suat va an toan lao dong. M6 hinh thir nghiém chirng minh tinh
kha thi, véi chi phi dau tu thap, phi hgp quy mé HAECO. Hé thdng d6 g4 hiéu qua, tang
nang suét va do chinh xac, nhung van phu thudc thao tac thii cong va chi tdi uu cho dong
xe HAECO LIMOUSINE B24WYES5°24
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1. Tén dé tai do an: Thiét ké hé thong lip rap kinh cho xe & té khach.

2. Pé tai thuée dién: O C6 ky két théa thudn so hitu tri tué doi voi két qua thyc hién

3. Cac so lieu va dir lieu ban dau:

Kich thudc kinh phia bén hong xe s6 2,3,4,5 (T,P): 1642 X 1407 x 5 mm
Khdi lugng cua kinh: 29 kg

Ning suat: 8 tim/h

Céc s liéu trén duoc tu chon dua trén yéu cau thuc té cia HAECO
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Huynh Thién Trinh

hoc c6 trong hé thng.

Chuong 4: Thiét ké hé thong diéu khién
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b/ Phan riéng:




STT | Ho va tén sinh vién No6i dung
01 Hoang Trong Tuin Khong
02 | Huynh Thién Trinh Khong

5. Cdc bdn vé, dé thi ( ghi ré cdc logi va kich thiede bin vé ):

a. Phan chung

o Kich S6
STT | Ho va tén sinh vién Tén ban vé .
thude | lugng

Ban v& cac phuong an thiét ké A0 01

01 | Hoang Trong Tuén | Ban véso d6 dong phuong 4n thiétké | A0 01
Ban v¢€ vat liéu khung dam A0 01

Ban vé két qua mé phong A0 01

Ban v& cum chi tiét A0 02

02 | Huynh Thién Trinh | g 2155 tdng thé A0 | o1
Ban v& diéu khién A0 01

b. Phan riéng

STT | Ho va tén sinh vién No6i dung
01 Hoang Trong Tuin Khong
02 | Huynh Thién Trinh Khoéng

6. Ho tén nguoi huéng dan

- TS. Pham Van Trung

7. Ngay giao nhiém vy do an:  25/02/2025

8. Ngay hoan thanh dé an:

Truéng Bomon ..........

03/06./2025
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LOINOI PAU

Hién nay, nén kinh té ctia nudc ta dang trén da phat trén manh mé dé vuon ra tim
quéc té. Viéc di lai giita cac ving mién, tinh thanh trong va ngoai nude 1a nhu cau khong
thé thiéu. Nam duoc tinh hinh xu thé hién nay nén nhiéu cong ty san xuit va lap rap 6to
dit biét 1a xe khach cé 16n trong ca nudc dang tap trung xay dung va phat trién dé dap
ung nhu ciu hién nay. Bén canh nhitng thudn lgi d6 thi viéc canh tranh trén thi truong
cling hét strc khéc liét, nén viéc doi méi cong nghé 1a bién phap t6i wu nhat. Trong do,
nhiéu cong ty dachuy dén viéc dua vao cac hé théng lép rap cac bg phan 6 t6 mdt cach

tu dong gitip tang ning suat va hiéu qua kinh té.

La mot sinh vién nganh Co khi sap két thiic khoa hoc nhom chung em di chon
dé tai “Thiét ké hé thong lap rap kinh cho xe 6 t6 khach” dé lam do an t6t nghiép. Pay
13 dé tai mdi co tinh thiét thuc hién nay, nham giai quyét cac van dé t6i wu vé day chuyén
san xut trong cong ty. Qua dé tai ny, chiing em c6 thé tu minh on tap lai va van dung

vao thue té khéi kién thirc da hoc trude khi ra truong.

Vi kién thire va tai liéu con han ché, kinh nghiém thuc t€ con it, khoi lugng cong
viéc tinh todn 16n nén d6 an khong tranh khoi sai sot rat mong quy thay co6 va cac ban

nhiét tinh gop y dé dé tai cta chiing em dugc ngay cang hoan thién hon.

Chung em xin chin thanh cam on thay TS. Pham Vin Trung va quy thay c6 trong
khoa Co khi di nhiét tinh huéng dan va chi bao, cac anh chi c6 chu & Cong ty C6 phan
Co khi 6t6 théng nhat Thira Thién Hué va cac ban di cho chiing em nhiéu ¥ kién quy

bau va bo ich trong thdi gian lam dd an tot nghiép nay.



CAM DOAN

Chung em xin cam doan rang luan vin tot nghiép vé “Thiét ké hé thong lip rap
kinh cho xe 6 t6 khach” 1a nghién ctru doc 1ap ctia nhém ching em dudi sy hd tro cua
giang vién va can bo hudng dan. Nhom sé tuan thu moi nguyén tic va quy tic liém chinh
hoc thuat trong qua trinh thuc hién dd an. Chung em hiéu 15 tAm quan trong cua viéc
duy tri tinh trung thuc, dao dirc va cong bang trong nghién ctru va viét luan vin tot

nghi¢p cua minh.

Nhom em cam doan toan bd s lidéu duge cung cap tir bao cao déu 1a thanh qua
nghién ciru, hoc tap clia nhom va ddy 1a két qua nghién ciru hoan toan trung thuc, khong
sao sao chép y tuong, ndi dung hodc cong trinh cia ngudi khac ma khong co6 su trich
dan hodc sy cho phép cia tac gia. Trich ddn dung quy tic, khi str dung cong trinh cila
nguoi khac, ching em sé trich dan dting cach, tuan theo cac quy tac trich dan va tham

khao tai liéu nguon gdc mot cach rd rang.

Chung em cam két khong gian 1an trong bat ky khia canh nao ciia d6 an tot
nghi¢p. Va s€ chiu hoan toan trach nhiém néu co6 bat ki van dé vé sao chép, gian lan
trong két qua hoc tap trong sudt qua trinh hoan thién du an tot nghiép trudc Hoi dong
bao vé d6 an tot nghi¢p Truong dai hoc Bach khoa Da Nﬁng vé nhirng diéu trén. Pam

bao rang moi thong tin dugc trinh bay trong bao céo 1a trung thuc va cong bang.

Pa Niang, ngay 25 thang 02 nim 2025

Sinh vién thuc hién

Hoang Trong Tuin

Huynh Thién Trinh

i



MUC LUC
TOM TAT

NHIEM VU CAPSTONE PROJECT

LOTNOI DAU...oucurreereereeneecsessnssessessessessessssssessessessessesssssssessessessessesssssssssessessessessesssses i
CAM DOAN .....ooeeereeerstessessessessssssssssssssessessessesssssssessessessessessesssssassssassessessessessssassesses ii
MUGC LUC weceeeecreeressessessessessessssssssessessessessessessasssessessessessessssssssssssessessessessessessesessesse i
MUC LUC HINH ANH.....couvureerercncrenncnesessesssessssessesssssssessssesssessessssesssssssessssessess viii
MUC LUC BANGi...uuoteecrerescsessesssesssessessssessessssesssssssessssessessssessssesssssssessssessssesses xii

Trang
CHUONG 1: TONG QUAN VE DE TAL ..uouuueeeenerrrsneeeessnssseessssssssssssssssses 1
1.1. Muc dich, ¥ NZHIa €A @@ AL veverererrererrerereerereresesesesessesessssesessesessssessssesesssessssssens 1
1.1.1. MUC GHCh CUA B8 TAT: ..o 1
1.1.2. D8 tai hudng dén CAC MUC U SAUL ......v.veeeeeeeeeeeeeeee e, 1

1.2. Giéi thiéu khai quat vé xe giwong naim HAECO LIMOUSINE B24WYE5°24 2

1.2.1. Hinh dAng tONG the CUA X .......vveveveeeeeeeeeeeeeeee e, 4
1.2.2. NEORT THAL ..o 6
1.2.3. NOTHNAL ..o 7
1.3. Tinh cép thiét va pham vi nghién ciru clia @ tAiceueeeereererrereenereesenesessesessensenes 8
1.3.1. Tinh cAp thidt cUA A8 tAL......o.veeeeeeeeeeeeeeeeee oo 8
1.3.2. Pham vi nghiln et cla @& tAi........o..oveeeeeeeeeeeeeeee e, 9

CHUONG 2: CAC PHUONG AN THIET KE VA LUA CHON PHUONG

AN THIET KE PHU HOP ...uuocerecrercnerensesesessessssessssssessssessessssessssessssesseses 10
2.1. Phuong 4n 1: Sir dung hé thOng @0 Ga.......cecceeereereerereerereesessesessessssessessssessasessess 10
2.1.1. Céu tao va nguyén 1§ hoat GONE ............covvevoeeeeeeeeeeeeeeeeeeeeee e, 10
2.1.2. UUNAWOC GIEIM ... 12

il



2.2. Phwong an 2: Sir dung canh tay robot........cceeicnseicnssencsssnnicssnsesssssessssssssnsses 12

2.2.1. CAu ta0 va NEUYEN 1§ NOAt AONG ...t 13
2.2.2. U NNEGC QUM .o e e e e s e e e e eeeeeeeeens 14
2.3. Phuong 4n 3: Sit dung hé thong treo hd tro IAp rap ......ceceeeereereesereeserseseneens 15
2.3.1. CAu ta0 va nGUYEN 1§ NOAt AONG ..., 16
2.3.2. UU NIOC QUM .o s e e s e e e e eeeeeeeeens 17
2.4. So sanh, danh gia va lra chon phurong 4n t6i Wi....ceeeceeceeecrenecreerencsensesseseneens 17

2.4.1. Tiéu chi danh gia: do chinh xéc, chi phi, hiéu suat, pht hop v6i dang san xuat tai

cong ty ¢ phan 6 t6 co Khi ThONg NDAt .........c.coovoivieeeeeeeeeeeeeeee e, 17
2.4.2. Lwa chon phuong an thiét ké t6i uu cho hé thOng...........cvovveveeveeeeeeeeeeeeeeen. 18

CHUONG 3: THIET KE VA TINH TOAN CAC THONG SO PONG LUC
HQC CO TRONG HE THONG ....ouererererncressesssessessssesssssssessssesssssssessssesans 19

3.1. Phan tich lyc tac dong 1én kinh trong qua trinh ldp rap va tinh toin cac luc
CAI TRIEE cevvruencenncruecnsesensensesenssessssesssssassessssesssessssessssssssessssssssessssssssessssesssessssessssssssessess 19

3.2. Thiét ké va tinh toan cac bd phén kep giir kinh va khung xwong cé trong hé

EROTIZ cevverrrecrerneresensesessessesessesssessssessessssessssessessssessssessesessessesssesessessesessessssessasessesessessase 23
3.2.1. Thiét ké va tinh toan bd phan kep @it Kinh...........ocooevivieeeeeieeeeeeeee e, 23
3.2.2. Thiét ké hé khung dAm chith TC .......oouveeeeeeeeeeeeeee e 27

3.2.3. Tinh toan thiét ké hé thong bing tai con lin truyén dong puly van chuyén kinh28

3.2.4. Thiét ké va tinh toan mang din hudng dinh vi Kinh ..........cccocoovveeieeeieeenn. 30
3.2.5. Thiét ké va tinh toan cum co cau dong keo cho Kinh..........cceeveveeveeeeeeeeeeeenne. 32
3.3. Xac dinh vit liéu ché tao cho tirng b phin c6 trong hé thong ...........cuuee... 33
3.3.1. Chon vat li¢u ctia gidc hut chan Khong ..........ccoccveviieiiiiiii e 33
3.3.2. Chon vét liéu ché tao khung AAM CRIU TC: e 33
3.3.3. Chon vét liéu ché tao bd phan cong tac hut kinh: .........c.ccoeeviiiiiiiiiiiees 34
3.4. Tinh chon Xilanh Khi NEN: ...uueiiiciinveiiiniirnnniiisssssnniecssssantecsssssnsssssssssssesssssassssssssnans 35

v



3.4.1. Xilanh 1: Xilanh mang b phan dong Keo: ........ccceeeviiieeiiiieiiiecieeceee e, 35

3.4.2. Xilanh 2: xilanh diy cum co cdu dong keo tinh tin:..........cooeveeeevveeeeeeeeeeeenn. 37
3.4.3. Xilanh khi nén 3: xilanh mang cum co cau gi4c N0t ........covveviveeeeeeeeeeeeen. 40
3.4.4. XA1ANN XOQAY ..viiiieiiiiiiiieeiiieeciee e etee ettt e et e e et e e e taeeesibeeeebaeeeraeeesnbaeeearaaeans 42
3.4.5. Xilanh Khi nén 5: ..o s 46
3.4.6. Xilanh khi nén 6: 3 xilanh mang co CAU QNN VI oo 48
3.5. Tinh chon ddng co' cho co cAu 1At KiN N c..uucueeecececenerenecrescecsenscsesescsessesssessens 50
3.5.1 Tinh momen x0an do trong IWe (N0 ) .....o.vveveeeeeeeeeeeeeee e 50
3.5.2 ChOn AONE CO vevviviiieiiieeiie ettt etee et e ettt e et e e eteeestaeeessbeeesnsaeeensseesnnsaeesnssaeanns 51

3.6. Phan tich ing suit va md phéng cac hre tic dong bang phan mém Abaqus..53

3.6.1. M6 phong ng suat va bién dang khung dam hé théng bang phan mém Abaqus

....................................................................................................................................... 53
CHUONG 4: THIET KE HE THONG PIEU KHIEN........cceeceurereerenrerensenens 73
4.1. Xay dung biéu dd trang thai clia D& thONG ........ceceeeereeereererreressereesesesessesessessens 73

4.2. Lua chon phwong phap diéu khién: Diéu khién khi nén, dién - thiy luec... ...73

4.2.1 Dicu Khién KN NN c.....oeoveveeeeceeeeeeeeeeee e 73
4.2.2 Diéu khién dien- Khi 060 ........o.co.ovvvveeieeeeeeeeeeee s 74
4.3 Cac phuong phap thiét ké mach diéu khién dién- Khi nén........ceeeereereercreerennene 74
4.3.1 Phuong an 1: Thiét ké mach diéu khién theo nhip..........ccoeveeeemeeeeeeeeeeeeeeenn. 74
4.3.2 Phuong an 2: Thiét ké mach diéu khién theo tAng ...........ccoovveveeeeeeeeeeeeeeennn. 74
4.3.3 Phuong an 3: Thiét két mach diéu khién theo biéu db Karnaugh....................... 75
4.4. Xay dung so' d0 nuYen 1y didu KRN ......uceceereereererrerenncresesesensessesesesessesesessens 78
4.5. Mach 10Zic VA K&t NOT PLC .u.u..ecvererererrcreeresesessessssesessssesessessessssessssessessssessssssese 82
T Y] o] s B 1510 Y4 SRR 82
4.5.2. KEENOT PLC ..o 82



4.6. Lap trinh diéu khién: sit dung PLC, vi diéu Khibn.......cecoeuvererervererrcrenrernereneene 83

4.6.1. Chuong trinh didu KNin PLC: ..ot 83
4.6.2. Gidi thiéu vé PLC Simens S7-1200 va phan mém lap trinh Tia Portal .............. 85
CHUONG 5: CHE PO VAN HANH VA BAO DUONG.......coucerverererennennes 94
5.1. Quy trinh van hanh h¢ thong IAp rap KiNh .........eeeeeeeeeeeeeessessessessessessessesssessenss 94
5.2. Cac budc Kiém tra chAt IrgNg SAU IAP FAP c.vecvecrercrerenerenncsesessesssesesessessssesaes 97
5.3. Hwomg din bio tri, bao duwdng hé thONgG ........ceeeeceeeneeeerernerneresesessessesessessssesees 929
5.3.1. B40 dudng hang NgaAY:.......cccciiiiiiiiieiie ettt e 99
5.3.2. B40 dudng DANG tUAN «......ovveivieeeeeeeeeeeeeeeee e 99
5.3.3. Bdo dudng hang thang: ...........ccccviieiiiiiiiiiieeee e 99
5.3.4. Bao dudng dinh ky (Thuc hién it nhat 02 1A0/NEAM): c..veeveeeeeeeeeeeeeeeeeeen. 100
5.4. Cac sir cO thuwdong gip va cAch KRAC PRUC......cueerereeueereresrercsessesessessesessesssessens 100
5.4.1. Su cb: He thong Khong Khoi dONE: ........vvemeerreereierierieeeseeiseieeise e 100

5.4.2. Sy cb: Co cdu chap hanh dang Xi lanh khi nén khong hoat dong hodc hoat dong
DAL TAUOIE: ..ot eee s 101
5.4.3. Su cd: Kinh khéng duoc kep gitt hodc gitt khong chic chan............ocoecee...... 101
5.4.4. Su cb: Sai l1éch hodc khong thuc hién duoc thao tac dinh vi kinh: ................... 102
5.4.5. Sy cb: Canh bao hoidc ngat hé théng do ap suat khi nén thap:...........c..cc......... 102
5.4.6. Su cb: Hé théng hoat dong khong 6n dinh, chap chon hodc gian doan:........... 103
CHUONG 6: CHE TAO MO HINH .....oucurerrcrerererenncsesessessssesssessessssesnes 104
6.1. Lira chon phuwong phap ché t20 Mo hinh........ceeueeeeeeeereeneessessessessessesssssessesses 104
6.2. Gia cONZ VA AP FAP CAC ChI i€t cuuveruereererrereerersereesesesessesessesssessessasessessssesssessens 104
6.2.1. Gia cong cac chi tiét cAu thANN: ..........c.ooveviveieeeeeeeeeeeeee e, 104
6.2.2. Lap rap mo6 hinh hoan Chinh:.........co.oooueieevieeieeeeeeeeeeee e, 113
6.3. Thir nghiém hoat dong ctia Mo hinh ........ueivvuiivvinivninisercssercssensssessssncssnnsssanens 116

vi



6.4. Danh gia két qua thuwe nghiém tir MO hinh....uececeeceereceeeercrenncresencsessenssensens 118

CHUONG 7: KET LUAN VA HUONG PHAT TRIEN .......ecovurereverrersens 119
7.1. TONG K&t K&t QUA AAL AUQC cuuvuverecrecrenecrerercrenseseesesesessessssesssessessssessessssessssessess 119
7.2. Panh gia wu, nhuwgc diém ciia B8 thONG .......cceeerereereerereerererensesessesesessesssessens 119
7.3. Hwéng phat trién va cai tién trong twong 1ai........c.eeeeeeereerensereerersesessessssessens 120
KET LUAN .aucececteeecsesesesssesssessssssessssessessssessssessesssssssessssesessessessssessssssessssessess 122
TAI LIEU THAM KHAO .....ooueeerererenrensessesessssessessessessessssssessessessessssssons 123

vil



MUC LUC HINH ANH

Hinh 1.1 Xe giuong nam HAECO LIMOUSINE B24WYES5"24 ........cooovvvenererrnnnn, 2
Hinh 1.2 Tong thé X 6 t0 KNACK ........o.oovviiieeiieeeeeeeeeeeeee e, 4
Hinh 1.3 N0Qi thAt CUA X€ ......v.oveeveieeieieieeeeeeeseeeeeeeeeeee e 6
Hinh 1.4 BANG taplo CTUA XE€ ...eovuiiiiiiiiiiiiieeieeteete ettt 7
Hinh 1.5 Giudng ndm ciia xe va hé thdng dén LED ...........cocoooiviveieieieeeeeeeeeene. 8
Hinh 2.1 Hé thong d0 @ 1D KINN........ovveeeeeeeeeee e 10
Hinh 2.2 SO d0 Khdi he thONE..........oveeeeeeeeeeeeeeeeee e, 10
Hinh 2.3 SO 0 NEUYEN 1Y ... 11
Hinh 2.5 So d6 nguyén 1y canh tay Robot 6 BAC ttr d0........vvvveeeeeeeeeeeeeeeeeeeeeeens 13
Hinh 2.6 Hé thong treo hd tro 1ap rap kinh chan io...........ooovveeeveeeeeeeeeeeeeeeeeeae. 15
Hinh 2.7 So d6 nguyén 1y hé thong treo hd trg IAP TAP .....cv.vvevveeeeeeeeeeeeee e 16
Hinh 3.1 Truong hop tai thit NHAL..............c.oooovieieeeeeeeeeeee e 20
Hinh 3.2 Truong hop tai thtr hai........cccooieiieiiiicececee e 21
Hinh 3.3 Tay cAm hit Kinh 00 ........c.coueviveeeeeeeeeeeeee et 22
Hinh 3.4 Cum b6 phan ga dit mang cac dAu gIAc ML, ....oo.ovveieeeieeeeeeeeeeeeee e 23
Hinh 3.5 Phan loai giac hut theo hinh dang va cong dung tung loai............cceeeennen.nee. 25
Hinh 3.6 So d0 b tri so bd khoang cach gitta cAc GIAC MUt ......cveveeeeeeeeeeeeeeeeeeeens 26
Hinh 3.7 M6 hinh hoa 3D h¢ khung ctia by phan cOng tac ..........cccvvveeviieeeiieeeieene, 26
Hinh 3.8 Thiét ké cum co cdu cong tac hit kinh bang Solidworks.............ccccceveveean.. 27
Hinh 3.9 Kich thudc so bo hé thdng khung dam chit Tc.........cveveceeeeeeeeeeeeeeeeenn 28
Hinh 3.10 Tinh to4n bang tai cho vat li¢u don CRIEC e, 28
Hinh 3.11 Cum co cAu d0nZ KO 3D .......vevieeeeeeeeeeeeeeeeeeeee e 32
Hinh 3.12 Tinh toan khdi luong cum co cau dong keo bang solidworks..................... 32
Hinh 3.13 Kich thuéc két cdu khong hop kim S275N — 60 X 60 X 5.....cocveeeeennnnee. 33
Hinh 3.14 Kich thudc thép két cdu khong hop kim S275N - 30 X 30 X 3 .................. 34
Hinh 3.15 S0 d0 Iuc clia Xilanh 1 ....c.oeveereerierieriseiscesessseseeseesseessesssessenn 35



Hinh 3.16 Khéi lugng ctia cum co cdu dong keo tinh baing SOLIDWORKS................ 35

Hinh 3.17 So dd nguyén 1y cta xilanh Khi 080 .........c.oveeveeeeveeeeieeeeeeeeeeeeee e, 36
Hinh 3.18 S0 d0 Turc c01a Xilanh 2 .........o.ovovieeeeeeeeeeee oo 37
Hinh 3.19 So dd nguyén 1y cta xilanh Khi 080 .........c.oveeveeeeveeeeieeeeeee e, 38
Hinh 3.20 Khéi luvgng cua gid ga xilanh 1 tinh dwoc bing SOLIDWORKS................. 39
Hinh 3.21 So dd lyc cta xilanh Khi 080 3 .....ovovivieoeeeeeeeeeeeeeeeeeee e 40
Hinh 3.22 So d6 ctia Xilanh KDi N8N ........oo.ovivieieieeeeee e 40

SOLIDWORKS ..ottt ettt ettt sttt et e st esbeenneens 41
Hinh 3.24 So dd dong clia Xilanh XOAY ..........c.oveveeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 42
Hinh 3.25 So d0 nguyén 1y cia Xilanh X0AY ...........ccccoeeveveieieeieeeeeeeeeeeesesesessesenes 42
Hinh 3.26 Khéi lugng cta gia ga xilanh 3 dugc tinh bing SOLIDWORKS................. 43
Hinh 3.27 Catalog xilanh xo0ay ctia SMC.......cocciiiiiiiiiiiiieeeeeee e 45
Hinh 3.28 S0 dd luc ctia Xilanh KR N8N 5 ....veeeeeeeeeeeeeeee e, 46
Hinh 3.29 So do nguyén 1y ctia xilanh Khi nén ........coocovovevevieeeeieeeeeeeeeeee e, 47
Hinh 3.30 So do nguyén 1y xilanh Khi 180 6 ............cooooveveveieeeeeeeeeeeeeeeeeeeeeeeeeen 48
Hinh 3.31 S0 d0 ctm 1At KN ...ocvoeieoieii s 50
Hinh 3.32 Tinh nang cua Abaqus lac m&i khdi dong chuong trinh.......oooeieeeiiiee 53
Hinh 3.33 Giao dién phan mem ADAGUS ...........o.ovevreeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeenaees 54
Hinh 3.34 Kich thuéc cua hé khung AAM CRIU TWC 1o 55
HInh 3.35 T0 Palt...cccoiiiiiiieeeeeeeeeeeee et 57
Hinh 3.36 Sketch GUQC ta0 XONE ....ooveiiiiiiiiiiiiieecieecee e 58
Hinh 3.37 Tao cac canh mé&i bang phuong phap chidu ..........o.oveveeeeeeeeeeeeeieeeeeeeeans 59
Hinh 3.38 Chon 3 diém dé tao mat PRANG .........o.veeveeeeeeeeeeeeeeeee e 59
Hinh 3.39 Beamframe hoan thi€n..............oooviiiiiiiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeees 60
Hinh 3.40 Nhap thong s6 cho VAt 18U ThEp ..........oooveveevereeeieeieeeeeeeeeeeee s 61
Hinh 3.41 Thong s6 mat cat dAm hinh hOp ........co.oovvvveveieieeeeeeeeeeee e 62



Hinh 3.42 BeamFramel sau khi da dugc dinh hudéng mat CAL e, 63

Hinh 3.43 Ta0 ASSEMDIY ....ccocuiiiiiiiiiiiieeee ettt e e 64
HINh 3.44 Ta0 SEOP ..uuviiiiieeeee ettt ettt et e e tee e e ab e e esabaeeennaeeenenes 65
Hinh 3.45 Dt dieu Kidn BIEN......ovoureeeieoceieiieeie st 66
Hinh 3.46 Két qua sau khi dat diéu Kién Biln .......oooveveeveeeeeeeeeeeeeeee e, 66
Hinh 3.47 K&t qua sau Khi Gt tA1 trONG . ......vvveeveeeeieeeeeeeeeeeeee e 67
Hinh 3.48 Két qua sau khi da dat diéu kién bién, tai trong va luc phan DO, 68
Hinh 3.49 Két qua sau khi da chia TG ...........covvviveeeeeeeeeeeeeeeeeeeee e 70
Hinh 3.50 K&t QUA TNE SUAL.........veieeeeeeeeeeeeeeeeee e e enee . 71
Hinh 3.51 K&t qUA DIEN dANG ..., 72
Hinh 3.52 K&t qua phan e AN KEt..........o.ovveieeeeeeeeeeeeeeeeeeee e 72
Hinh 4.1 BiGu @0 trang thal ...........coo.oviuiieeeeeeeeeeeee e eeeee e, 73
Hinh 4.2 So d6 nguyén 1y cic xy-1anh va dONE CO......vvveveeveeeeeeeeeeeeee e, 78
Hinh 4.3 So d6 nguyén 1y ciia hé thdng didu khién theo nhip........c.cooovevvevvevevreeenn. 81
Hinh 4.4 MaCh 10ZIC ...veiiiiiiieiiie ettt et e e e e e 82
Hinh 4.5 KEE NI PLC ..ottt 82
Hinh 4.6 Chuong trinh PLC ... 85
Hinh 4.7 PLC Simens ST7-1200 ........coocierierieieeieeieeieeie ettt 86
Hinh 4.8 Giao dién phan mém Tia Portal V16..........ccoocoviviveeieeeeeeeeeeeeeseeeeeseens 87
Hinh 4.9 Két n6i phan mém Tia POrtal............o.ccooviveviveeeieeeeeeeeeeeeeeeeees e 88
Hinh 4.10 Céc bién dugc 18p trong Tia POrtal.............oooeeueveeeeeeeeeeeeeeeeeeeeeeeeeeeenn. 89
Hinh 4.11 Chuong trinh dugc 1ap trinh trén phan mén Tia Portal ................cocooevvuenns. 93
Hinh 5.1 Kinh duoc dong thanh ting 16 nhap v& nha MAY ........cvoveveeeeeeeeeeeeeeeeans 95
Hinh 6.1 Nhom dinh hinh kich thudc 20 X 20 ..o 105
Hinh 6.2. Ke vudng nhdm dinh hinh 20 X 20........ccoooiiiiiiiieeeees 105
Hinh 6.3 Than gidc hlit chan KhOng..........coooiiiiiiiiiii e 106
Hinh 6.4 Gidc htt chan khong DP20 — 2 I8P ...oveeviieiiieeeeeeeeeee e, 107



Hinh 6.5 Dong co hiit chan KhONg...........cccvviiiiiiiiiiiiecee e 107

Hinh 6.6. Xi lanh khi nén MAL 16 X 100.......ccccooiiiiiiiiiniinieeececeeeeeeneeeeens 108
Hinh 6.7 Dé g4 xi lanh khi nén MAL 16.........ccooovivieeeeeeeeeeeeeeeeeeeeeeeee e, 109
Hinh 6.8 Van dién tir khi nén 5/2 4V210-08 24VDC (1 cudn huit).......ccevveeeernnennnene. 109
Hinh 6.9 Béang tai PVC xanh 14 10cm, chu vi 150cm .......cooceiiiiiiiiniiiniiiiciicees 110
Hinh 6.10 Pong co giam téc kém encoder 12V 65RPM (Bing tai) - Truc 6mm....... 110
Hinh 6.11 B ngUON t0 0N 24V — 10A .. ..o 111
Hinh 6.12 Thanh ray trugt dAn MUONZ .........c.cvevieeeeeeeieeeeeeee e 111
Hinh 6.13 DOng co budc 42 - 48MM.....cooiiiiiiiiiieiieeieeeeee et 112
Hinh 6.14 Céc chot chin va chdt d& Auoc in 3D......vvreecreeeriereeeciereeeseeeseennes 112
Hinh 6.15 Cac dau chdt cit dinh vi @UOC N 3D c.veveeeeeeeeeeeee e, 113
Hinh 6.16 Khung nhom sau khi d& GUoc 1D TAP.......o.ovevveeeeeeeeeeeeeeeeee e 114
Hinh 6.17 Hé thong bang tai sau khi d3 GUoc 18D TAP .......veoveveeeeeeeeeeeee e, 114
Hinh 6.18 Cum co cau d& va dinh vi KINN......ooveeeeeeeeeeeeeeee et 115
Hinh 6.19 cum xy lanh nang va xoay Kinh..........cccccoeeiiiiiiiiiiiiiccc e 115
Hinh 6.20 M5 hinh sau khi da dwoc lap rap va ndi ddy dién khi nén.........cccooeeueee.... 116

X1



MUC LUC BANG

Bang 1.1 ThOng $6 tOng the CTIA X€ .....vveveeeeeeeeeeee oo 4
Bang 1.2 Kich thudc Kinh Xe.....ccccviiiiiiiiiiiie et 7
Bang 2.1 So sanh danh gia gitta 3 phuong an da duara .......coeoveeveieieiiieeiieeeee 17
Bang 3.1 Bang thong sd tinh toan lyc nang 1y thuyét ctia 1 gidc hit..........coveeeenn.... 23
Bang 3.2 Vat li€u cua giac hat va cac ing dung trong ng..........cccceeevveeeenieeeeeveeennen. 33
Bang 3.3 Cac loai xilanh khi nén da tinh chon...........ccccoeiiiiiiii e, 49

xil



THIET KE HE THONG LAP RAP KINH CHO XE O TO KHACH

CHUONG 1: TONG QUAN VE PE TAI

1.1. Muc dich, ¥ nghia cia dé tai:
1.1.1. Muc dich ciia dé tai:

Kinh 6 t6 khong chi dong vai tro che chén, bao vé ngudi ngdi bén trong khoi tac
dong tir moi truong bén ngoai ma con anh huodng truc tiép dén tinh khi dong hoc, an
toan va thdm my cia phuong tién. Trong xe khach HAECO LIMOUSINE
B24WYES5’24, kinh con gitp tang tinh sang trong, tao cam giac an toan, thoai mai va
mo rong khong gian cho hanh khach.

Pé tai "Thiét ké hé thong lip rap kinh cho xe & té6 khach HAECO
LIMOUSINE B24WYE5°24" nham nghién ciru, thiét ké va phat trién mot hé thong hd
trg qua trinh 1ap rap kinh trén xe khach mét cach chinh xac, hiéu qua va an toan.

1.1.2. Dé tai hwéng dén cdc muc tiéu sau:

Tang d6 chinh xéc trong lap rap kinh: Pam bao vi tri kinh duoc can chinh dung
v6i thong s thiét ké, dam bao d6 kin khit, tranh sai sé va céac 18i nhu lot gi6, thAm nudc
hoic rung lic.

Téi wu hoa quy trinh Iap rap: Giam thoi gian thao tac, ning cao ning suét san
xuét va giam su phu thudc vao tay nghé cong nhan.

Cai thién an toan lao dong: Han ché rui ro v& kinh, gidm tai cong viéc nang nhoc
va nguy hiém cho céng nhan lap rap.

Ung dung cong ngh¢ hié¢n dai: St dung h¢ théng do ga co khi, khi nén hodc di¢n
— thuy luc dé nang cao tinh ty dong héa, ting do tin cay trong lap rap.

Dép Gmg yéu cau dang san xuat cia cong ty HAECO: Hé thong d6 ga c6 thé gitp
rt ngan thoi gian lip rap, toi vu hoa chi phi dau tu.

Y nghia ciia dé tai:
Bén canh d6 dé tai con khang dinh mot sé y nghia thyc tién nhu sau:

Ung dung trong san xuat 6 to thyuc té: Dé tai c6 thé dugc trién khai trong cac
xuong lap rap xe 6 t6 khach, dic biét 13 cac dong xe cao cdp nhu HAECO LIMOUSINE
B24WYES5’24 phong hay cac dong xe c6 kich thudce kinh hong tuong tu.
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THIET KE HE THONG LAP RAP KINH CHO XE O TO KHACH

Nang cao chét lwong san pham: Pam bao kinh xe duoc lap dung tiéu chuan, gop

phan nang cao do bén, an toan va tham my cua xe.

Tiét kiém chi phi nhan c6ng va nguyén vat liéu: Giam hao hut kinh do 13i lip rap,

d6ng thoi t6i wu hoa nhan luc.

HO tro nghién ciru va phat trién: Puoc xem nhu mot tai liéu thu nho gitip nguoi
sir dung tham khao cho cac nghién ciru vé ty dong héa va thiét ké do ga trong nganh san
Xuat 6 to.

Vi su phat trién 16n manh cta kinh té- xa hoi va khoa hoc- k¥ thuat thi y nghia
ctia dé tai cang thé hién rd hon thong qua viéc cai tién cong nghé dé dap tng nhu ciu sir
dung cta nguoi st dung.

Do yéu cau vé an toan giao thong dong thdi nang cao chat luong xe van chuyén
hanh khach, nén chi truong cta Chinh phii va Bo giao thong van tai dang that chit chat

lugng xe nén cac hé thdng lap rap ndy cang co y nghia hon.

1.2.  Giéi thiéu khai quat vé xe giwdong nam HAECO LIMOUSINE B24WYE5°24

Hinh 1.1 Xe givong ndm HAECO LIMOUSINE B24WYE5’24
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THIET KE HE THONG LAP RAP KINH CHO XE O TO KHACH

HAECO LIMOUSINE B24WYE5’24 v¢i kiéu dang thiét ké 4n twong ctia dong
xe khach cao cip dong co Hyundai doi 2024.

Khac biét vé thiét ké noi thit tao khong gian rong rii, tién nghi va sang trong.
Khoang hanh khach véi 26 givong nim bd tri khoa hoc, ném giwdng ém 4i, rong rai

cung hé thong giam x6c¢ 6 bau hoi tién tién.

Hé thong diéu hoa thé hé mdi dam bao luén mang lai khong khi mat mé trong

khoang hanh khach, van hanh manh mé va bén bi.

HAECO LIMOUSINE B24WYE5°24 v6i dong co Yuchai ddy sirc manh, giup xe
lu6t di manh mé trén moi cung duong. Pac biét véi hé théng phanh khi nén trang bi

ABS gitlip xe van hanh an toan nhat trong moi diéu kién.

Xe con co thiét ké phong riéng biét, trang bi massage, headphone, man hinh
LCD/TV, 6 cling, cong sac USB, dén tranh quang cdo tén nha xe, dén doc sach, dén
trang tri cho tig phong, 2 may phat dién thoa man moi nhu cau giai tri da dang cho
hanh khach khi di chuyén trén nhitng hanh trinh dai. Ngoai ra xe con trang bi ti lanh
Mini, thiét bi dinh vi, giam sat hanh trinh GPS tién tién.

San luong cia xe HAECO LIMOUSINE B24WYE5’24 di san xuét ché tao va
giao cho khach hang tai Cong ty Co phan 6 t6 co khi Thong Nhat Thira Thién Hué nim
2024 1a 144 xe.

Trong qua trinh khao sat va thu thap dir liéu, nhom d3 tim hiéu va ghi nhdn ring
dong xe HAECO Limousine B24WYES5’24 da dugc nhiéu don vi kinh doanh vén tai tin
tudng lya chon va dua vao khai thac. Cu thé, mot sd nha xe tiéu biéu dang st dung dong
xe ndy bao gdm: Tan Quang Diing, Van Anh, Qudc Vinh, Quynh Nhat, Minh Pic (dich
vu van tai), va HK Buslines Limousine... Didu nay cho thiy HAECO Limousine
B24WYES5’24 ¢ kha ning dap tng tot cac yéu cau vé chét lugng dich vu trong linh vuc

van tai hanh khach cao cap.
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THIET KE HE THONG LAP RAP KINH CHO XE O TO KHACH

1.2.1. Hinh déng téng thé ciia xe

1.2.1.1.  Két cau b tri.
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Hinh 1.2 Téng thé xe 6 t6 khach

Trén xe duoc bé tri 2 diy giwdng nam, mdi ddy déu duoc bb tri 2 ting duogc lip
rap theo két cau khung xudng virng chic, tao cam giac yén tdm va thoai mai cho khach
hang. Xe c¢6 22 givong danh cho hanh khach, 1 nha vé sinh khép kin, mot ghé bén tai xé
va mot ghé bén phu l4i.

1.2.1.2. Thong s6 két cAu tong thé
Bang 1.1 Thong sb tong thé cua xe

TT | THONG SO PON VI GIA TRI

1 Thong tin chung

1.1 | Loai phuong tién O t6 khéach c6 givong nam
1.2 | Nhan hi¢u HAECO

1.3 | Tén thuong mai LIMOUSINE

1.4 | Ma kiéu loai B24WYES

1.5 | Ky hiéu thiét ké HAECO LIMOUSINE

B24WYES5’24

1.6 | Cong thuc banh xe 4x2R

2 | Théng so vé kich thwée
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THIET KE HE THONG LAP RAP KINH CHO XE O TO KHACH

2.1 | Chiéu dai toan bd mm 12200
2.2 | Chiéu rong toan bd mm 2500
2.3 | Chiéu cao toan b mm 3690
2.4 | Khoang céch truc mm 6200
2.5 | Chiéu dai dau xe mm 2620
2.6 | Chiéu dai dudi xe mm 3380
2.7 | Khoang sang gam xe mm 205
2.8 | Vét banh xe: Trudc/ sau mm 2040 / 1890
2.9 | Vét banh xe sau phia ngoai mm 2220
2.10 | Goc thoat trudc/sau bo 10/ 9
3 Théng s6 vé khoi hrong
Khdi lugng ban than: kg 13870
3.1 | Phan bd Ién truc trude: kg 4965
Phén b6 18n tryc sau: kg 8905
: : : . 24
3.2 | S6 ngudi cho phép chd (ca lai xe) Nguoi . . PR
(22 giwong nam + 02 ghé ngo1)
Khéi luong toan bo cho phép tham
13 gia giao thong: kg 16000
" | Phan bd Ién truc trude: kg 6000
Phén b6 18n tryc sau: kg 10000
Khdi lugng toan bo thiét ké cta nha
. . kg 16000
san xuat:
34 . kg 6000
Phan bo 1én truc trudc:
kg 10000

Phan bd 1én tryc sau:
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THIET KE HE THONG LAP RAP KINH CHO XE O TO KHACH

1.2.2. Ngogi thit

Hinh 1.3 Ngoai thét cta xe

Ngoai hinh ctua xe dugc thiét ké theo tiéu chuan khi dong hoc, giam dugc suc
can. Mau sac phong pht nhiéu gam mau sang t6i két hop voi cong nghé son say tién tién

gilp xe tr¢ nén sang trong.

Khoang chtra hanh 1y danh cho khach dugc thiét ké rong rai, sach s€ va thoang
mat.
Cua lén xuéng dang truot, két hop bat tam cép c6 dén led tao cam giéc thich tha

khi 1én va xudng xe.

Kinh hong dang lién, cdch nhiét giita khoang dong co va khoang hanh khach bang

gidy bac va phun xdp t6t tao cam gidc mat m& va thong thoang.
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THIET KE HE THONG LAP RAP KINH CHO XE O TO KHACH

Bang 1.2 Kich thudc kinh xe

STT | Kinh xe Cao (mm) Dai (mm)
1 | Kinh chén gi6 1600 2420
2 | Kinh lung 640 2053
3 | Kinh hong s6 1 (T) 1407 2060
4 | Kinh hong s6 1 (P) 1407 2090
5 | Kinh héng sb 2, 3, 4, 5 (T, P) 1407 1642
6 | Kinh hong sb 6, khoét 01 15 (T, P) 1407 1840

Hé théng kinh cudng lyc chdng tray xudc va chiu duge ap luc 16n luén dam bao
an toan khi gip su cb.

Pén pha Halogen bén bi, d¢ sang 6n dinh gitip an toan trong nhiing chuyén di dai

ngay ca ban dém.

1.2.3. Ngi thit

&
S

as

Hinh 1.4 Bang taplo cua xe
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THIET KE HE THONG LAP RAP KINH CHO XE O TO KHACH

Trén xe dugc trang bi cac thiét bj dién duoc nhap khéu tu Huyndai Han Quéc
lam tang thém su sang trong cua xe. Cac loai thiét bi dién c6 d6 bén cao, lam viéc chinh

xdac, dg tin cay cao.

Hinh 1.5 Giudng nam cua xe va hé théng dén LED

Giuong nam rong rai, di€u chinh dugc dd cao cua lung gitip hanh khach c¢o tu thé
nam thodi mai trong nhitng chuyén di dai. Trén givdng nam c6 két hop véi ban an sach

s& gitip hanh khach co thé dung bira tryc tiép trén xe.
1.3. Tinh cip thiét va pham vi nghién ctru ciia dé tai
1.3.1. Tinh cdp thiét ciia dé tai

Nganh cong nghi¢p co khi n61 chung hay cong nghiép 6 t6 Viét Nam dang phat
trién manh mg&, dic biét voi nhu cdu ngdy cang ting vé xe khach cao cip nhu HAECO
LIMOUSINE B24WYE5’24. Viéc lap rap kinh 6 to doi hoi do chinh xac cao, hiéu suat
nhanh va an toan lao dong, trong khi nhiéu doanh nghiép van phy thudc vao thao tac thu
cong, dan dén thoi gian san xuét kéo dai, sai s6 16n va rii ro cho cong nhan. Chinh phu
cling dang siét chit tiéu chuan an toan giao thong, budc cac doanh nghiép phai cai tién

cong nghé san xuat.
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THIET KE HE THONG LAP RAP KINH CHO XE O TO KHACH

Dé tai “Thiét ké hé thdng lip rap kinh cho xe 6 t6 khach” tré nén cip thiét vi:

- Tang ning suit va hd tro céng nhan.
- Pam bao chét luong, d6 chinh xéc, kin khit ciia kinh lap rap.
- Cai thién an toan lao dong, giam rui ro cho cong nhan.

- Ung dung céac cong nghé hién dai, pht hop xu hudng cong nghiép 4.0.

Pé tai khong chi giai quyét van dé thyc tién tai Cong ty HAECO ma con gbp phan

nang cao nang luc canh tranh cta nganh cong nghiép co khi néi chung hay nganh 6 to6

Viét Nam ndi riéng.

1.3.2. Pham vi nghién civu ciia dé tai

Dé tai tap trung vao thiét ké hé théng d6 ga lip rap kinh danh cho dong xe khach

HAECO LIMOUSINE B24WYES5°24. Cac pham vi cu thé bao gom:

Hé thong lap rap kinh c¢d dinh l1én khung xe: Nghién ciru cach thirc ga dat kinh
1én xe khach, dam bao d6 chinh xac va tinh 6n dinh.

Thiét ké do ga hd tro lap rap kinh: Xay dung mo hinh do ga véi cac phuong an
nhu kep gitr kinh, hat chan khong hoac hé théng treo hd tro.

Tinh todn dong luc hoc: Phén tich luc tac dong lén kinh trong qua trinh lap rap
va van hanh, dam bao kinh khong bi nit vé hay x6 1éch.

Hé thong diéu khién hd tro 1ap rap: Pé xuat phuong an diéu khién bang khi nén,
thiy lyc hodc dién dé gitp qua trinh lap kinh dién ra chinh x4c va nhanh chéng.
Tinh todn va mé phong: Ung dung phan mém CAD/CAE (SolidWorks, ANSYS,
AutoCAD) dé thiét ké va kiém tra tinh kha thi cta hé thong d6 ga.

Gidi han pham vi nghién ciru:

Khong nghién ciru vé cong nghé san xuat kinh: D& tai chi tap trung vao thiét ké
hé thong lap rép kinh, khong di sdu vao qua trinh ché tao kinh chan gio 6 6.
Khong phat trién hé théng lap rap kinh ty dong hoan toan: Dé tai hudng dén hé
thong d6 ga hd trg, khong phai day chuyén lap rép kinh hoan toan bang robot.
Chi ap dung cho xe khich HAECO LIMOUSINE B24WYE5°24 phong: Thiét ké

c6 thé tiy chinh cho cac dong xe khac nhung pham vi chinh 1a miu xe nay.
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THIET KE HE THONG LAP RAP KINH CHO XE O TO KHACH

CHUONG 2: CAC PHUONG AN THIET KE VA LUA CHON PHUONG
AN THIET KE PHU HQP

2.1. Phuong 4n 1: Sir dung hé théng do ga.

Hinh 2.1 Hé théng do ga lap kinh

2.1.1. Ciu tgo va nguyén Iy hoat dpng

2.1.1.1 Céu tao

NGt nhén, cam Bong co bang
NQudn [l bién, cong tic —>| Role, PLC |——3| tai. dong co
hanh trinh chan khéng,

van dién tir...

Hinh 2.2 So d6 khoi h¢ thong

H¢ thong gom c6 cac co cau sau: co cau day kinh, bang tai sdn pham, co cau hut

kinh va nang ha kinh
Co cau di chuyén dén vi tri 1ap rap: Gom 1 xilanh nang va 1 xilanh mang kinh

Co cau bang tai san phém: Gom mot dong co DC, bang tai, cam bién (S1), co

nhi¢m vu dua kinh vao dé€ tién hanh cong doan chuan bi nang kinh.
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Co cau hut va nang kinh: Gom céac ong cao su dan hoi dugc diéu khién bdi 4p suat
va cong tac hanh trinh. Co cau nay cé nhiém vu tién hanh hut va gitr kinh trong qua trinh

di chuyén vi tri .

@

d OUTPUT

5 b
| —
16 2 ‘]
= ) | cB2 @0
INPUT | 7 ? 8 3
S =0

Hinh 2.3 So d0 nguyén Iy

Khi cép nguén dién, hé théng khéi dong, dong co quay kéo bang tai 1.2 hoat dong.

Biing tai dua cic tam kinh c6 sin 1an luot di vao.

Khi cam bién (CB2) c6 tin hiéu, Luc d6, xilanh a&b s& dudi ra sao cho cum co cAu
dan keo ( xilanh a song song va xilanh b vudng goc v6i tim kinh) tién hanh dan keo 1én
vién tam kinh, d6ng thoi ngat dong co bang tai 1.2; sau d6 xilanh a&b Iui vé, dong co
1.4 hoat dong quay cum co cau hat 1.3 (nguoc chiéu kim dong hd) mot goc 180° dén vi
tri 2, hat kinh, , dong co 1.4 hoat dong quay cum co cau hut 1.3 (nguoc chiéu kim dong
hé) mot goc 180° dén vi tri 3,d0ng co ngung hut kinh ; xilanh ¢ sé& dudi ra dé dinh vi
tam kinh sau d6 10i vé ; xi lanh e xoay mot goc 90° dé cum hut kinh 1.5 dén vi tri 4 ( bé
mit con lai cua tdm kinh tiép xtc véi cum co cdu hut cua xilanh f ), xilanh d tinh tién
dén vi tri 3, cum co cdu hut cua xilanh f hat kinh, xilanh d i vé , xilanh e xoay mot goc
90° dwa tim kinh dén vi tri 5, xilanh f déy mang kinh g4 vao vi tri cira kinh 6 t6 khach,
cum co ciu hut cia xilanh f nha ra dong thoi xilanh f 1ui vé vi tri ban dau dong thoi

kich hoat dong co 1 bang tai lai dé chuyén tdm kinh di vao. Két thuc hanh trinh.
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2.1.2. Uu nhwoc diém
2.1.2.1 Uu diém
Téi wu ning suat: Qua trinh lp rap nhanh hon, ting ning suét.

Gidam rui ro v kinh: nho cac h¢ thong nang ha gitip tranh nat v& va roi rét kinh

trong qua trinh lap rap
Cai thién an toan lao dong va giam strc lao dong cho cong nhan.

Tiét kiém chi phi, d& dang van hanh bao tri bao dudng: khong yéu cau k¥ thuat

vién co trinh d6 cao
2.1.2.2 Nhwrge diém
Tinh linh hoat kém: Can thay doi thong sb khi 1ap kinh cho xe khac.

Van phu thudc vao cong nhan: Mgt s6 cong doan van can cong nhan thao tac thu

cong.

Khong ty dong hoa hoan toan: Chi hd trg cong nhan trong qua trinh Ip rap, khong
thay thé hoan toan qu4 trinh 1ap rap.

2.2. Phwong an 2: Swr dung canh tay robot

S -

Hinh 2.4 Céanh tay robot
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2.2.1. Céu tao va nguyén ly hoat dpng

Phan cé tay

_¢._

Phan vai

: BO phéan cong tac
Chandé ——» S '|

Hinh 2.5 So d6 nguyén 1y canh tay Robot 6 bac tir do
2.2.1.1. Ciu tao
Canh tay robot 1a mot thiét bi co khi tu dong mo phong chuyén dong cua canh

tay con ngudi, duoc sir dung rong réi trong san xuat cong nghiép, bao gém lap rap kinh

6 t6. Mot canh tay robot tiéu chuan thudng bao gdm céc bd phan chinh sau:

- Tay may: Bo phan co khi gidng nhu canh tay nguoi, ¢6 nhiéu khau va khép dé tinh
tién va xoay.
- Kep gip: Bo phan gitip nam va di chuyén cac san pham hoic vat lidu can xu 1y.
- Hé diéu khién: Bo phan xu 1y tin hiéu va diéu khién hoat dong cuia canh tay robot.
- Hé théng cam bién: B phan cung cap ning lugng va gidm sat vi tri va chuyén
dong cua céanh tay robot.
2.2.1.2. Nguyén ly hoat dong
Canh tay robot hoat dong theo trinh tu nhu sau:
- Tiép nhan tin hiéu diéu khién:
+ B9 diéu khién trung tdm nhén 1énh tir may tinh.

+ Céc cam bién hinh anh, luc va vi tri gui tin hi¢u vé bd xu 1y dé xac dinh vi tri

kinh can lap rap.
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- Di chuyén dén vi tri 1ap rap:

+ Pong co va bo truyén dong didu chinh cac khép ndi dé dua canh tay robot dén

vi tri mong mudn.
+ Céc cam bién gitp dam bao robot di chuyén chinh xac theo toa do da 1ap trinh.
- Giép va giit kinh:
+ Néu str dung giac hut chan khong, robot sé& kich hoat hé théng hut dé nang kinh.
+ Néu dung kep co khi, bo truyén dong s& dong chit kep dé gitr kinh an toan.
- Can chinh va lap kinh vao vi tri:
+ Robot diéu chinh kinh sao cho diing vi tri trén khung xe.
+ Cam bién luc giup kiém soat ap luc tac dong 1én kinh, tranh nit v4.
- Hoan thanh lap rap va kiém tra:
+ Robot nha kinh ra sau khi da xac dinh dang vi tri.

+ Hé thdng kiém tra tur dong quét dé dam bao kinh 1ip dung vi tri, khong bi léch
hoac hé.

2.2.2. Uu nhwoc diém

2.2.2.1. Uu diém:

- DO chinh xac cao:
+ Sai s6 rat nhé dam bao kinh dugc lap ding vi tri theo tiéu chuan k¥ thuat.

- Tang ning suat va hiéu qua san xuat
+ Giam thoi gian lip kinh tir 80 -120 phut cho 1 xe xudng con 5 phit cho 1 xe so v6i
phuong phap thu cong.
+ C6 thé hoat dong lién tuc 24/7, khong bi anh huong boi yéu td con nguoi nhu mét moi
hay sai sot.

- Giam thiéu rii ro hu hong kinh:
+ Heé théng cam bién luc va gidc hut chan khong giup kiém soat p luc 1én kinh, tranh

tinh trang nit v4, giam thiéu va cham va 161 do con ngudi, dac bi¢t khi xir Iy cac tam

kinh 16n va ndng.
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- Cai thién an toan lao dong
+ Tranh rui ro roi v& kinh hodc thwong tich cho céng nhan khi lap rap bang tay.
+ Han ché tiép xtic v&i hoa chit doc hai nhu keo dan kinh, dung moi téy rua.
- Tich hop d& dang véi day chuyén ty dong hoa:
+ C6 thé két hop voi bang chuyén, hé thdng cam bién dé tu dong hoa quy trinh lap kinh.

+ C6 thé thay d6i linh hoat dé 1ap rap nhiéu loai kinh khac nhau, phu hop véi cac dong
xe khach khac nhau.

2.2.2.2. Nhuoc diém

- Chi phi dau tu cao (gia thanh dau tu 16n va yéu cau co so ha ting tt dé van hanh
bao dudng)

- Can k¥ thuét vién chuyén mon cao dé van hanh

- Kha nang linh hoat han ché so vé6i con nguoi

- Phy thudc vao diéu kién moi trudng (cic cam bién hay gidc hit c6 thé bi anh hudng

bdi bui ban, dau mé hodc d§ am trong mai truong san xuat lap rap)

2.3. Phuwong 4n 3: Sir dung hé théng treo hd tro lip rap

Hinh 2.6 Hé thong treo hd tro lap rap kinh chin gi6
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2.3.1. Céu tao va nguyén ly hoat dpng

R

> o = &
e
— T
=
| T =0
T = =
s & 41
A A A
iz £ 34

Hinh 2.7 So d6 nguyén 1y hé thng treo hd tro 1ap réap
2.3.1.1. Cau tao

Heé thong treo hd tro lap rap kinh 12 mot thiét bi gitp gitr, di chuyén kinh chin gi6
dén vi tri cong nhan dang ding thuc hién qua trinh lap rap. Hé thong nay giup giam bt

strc lao dong cua cong nhan, han ché 16i lip rap va ting do chinh x4c.
Hé thdng treo bao gdm céc bd phén sau:
- Cac khung nang do kinh.
- Bo giit kinh 1a céac giac hat chan khong hay co cau kep co khi.
- Hé thong truyén dong: ray dan va cic co cAu nang ha.

- Hé thong 10 x0 gitip giam tai trong va giup cong nhan di chuyén kinh dé hon khi

khong can st dung qua nhiéu lyc.
- Hé thdng diéu khién va hé thong an toan tranh va cham.
2.3.1.2. Nguyén ly hoat dong
Hé théng treo hoat dong theo céac trinh tu sau:

- Cong nhan hodc hé théng cép li¢u dat kinh vao bo gitt kinh ctia hé théng treo.
- Giac huat chan khong hodc kep co khi ¢d dinh kinh.
- Hé thdng truyén dong di chuyén kinh dén vi tri 1ap rap.

- Cong nhan str dung keo xit xung quanh khung kinh xe.
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- Kinh duogc cong nhan dit vao khung xe va c¢b dinh bang keo

- Cong nhén kiém tra do kin khit, khe ho gitra kinh va khung.

- Hé théng treo nha kinh ra va di chuyén vé vj tri ban dau dé chuén bj cho luot lép

tiép theo.

2.3.2. Uu nhwoc diém

2.3.2.1. Uu diém

To1 vu nang suat: Qua trinh lap rap nhanh hon, giam thoi gian san xuat.

Giam rui ro v& kinh: Cam bién luc gitip di€u chinh ap luc, tranh nat v& va roi rét.

Cai thién an toan lao dong va giam strc lao dong cho cong nhan.

Hé thdng treo c6 thé linh hoat lip rap cho nhiéu loai xe khac nhau.

2.3.2.2. Nhuoc diém

Chi phi dau tu cao: Yéu cau hé thong truyén dong, cam bién, phan mém dicu khién.

Van con sy phu thudc vao cong nhan: Du ty dong hoa cao, con ngudi van phai

tham gia vao cac cong doan quan trong.

Can khong gian 16n: Hé thong khung d& va gia d& kinh can dién tich rong dé hoat

dong.

2.4. So sanh, danh gia va lra chon phwong 4n tdi wu

2.4.1. Tiéu chi dinh gid: dp chinh xdc, chi phi, hiéu sudt, phit hop véi dang sin xudt

tai cong ty cé phin 6 t6 co khi Thong Nhit

Bang 2.1 So sanh danh gia gitra 3 phuong an da dua ra

Tiéu chi danh gia

Phwong an 1: Sw
dung hé thong do
ga

Phwong an 2: Sw
dung canh tay
robot

Phwong an 3: Sw
dung hé thong
treo

Do chinh xac

Cao, nhung phu
thudc vao thao tac

ctiia cong nhan

Rat cao, dd sai so

nhod

Trung binh, phu
thudc va thao tac

ctia cong nhan

Can thay d6i d6 ga | Cao, co thé lap trinh |  Cao, c6 thé st
Tinh linh hoat | khi thay d6i mau | lai cho phuthop v6i | dung cho nhiéu
Xe tung loa xe loai xe khac nhau
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Hi¢u suat va niang

suat

Trung binh, phu
thudc vao cong

nhan

Rat cao

Cao

Mikc do tu dong

Thap, cha yéu hd

Cao, thay thé hoan

Cao, cong nhan

chi tham gia mot

hoa trg cho cong nhan toan cong nhan N .
phan nho
o Thap, pht hop v6i | Rét cao, chi phi ddu | Cao, chi phi dau
Chi phi dau tw N ) o .
doanh nghiép nho tur 16n tu 16n
Phu hop véi dang | Rét phu hop voi | Khong pht hop, phi | Kha phu hop,
san xuit tai cong | dang san xuittai | phi dau tu qua cao so | nhung chi phi dau
ty HAECO cong ty HAECO v6i dang san xuat tu khé cao

2.4.2. Lwa chon phwong dn thiét ké t6i wu cho hé thong

Dua vao bang so sanh trén, phuong an st dung hé théng do ga (Phuong an 1) duoc

danh gia 1 pht hop nhit cho doanh nghiép san xuat vira va nho nhu tai cong ty HAECO.

Céc 1y do chinh bao gom:

- Chi phi dau tu thap: Hé théng dd ga co gia thanh dau tu thip hon so véi canh tay

robot hodc hé thng treo, giup doanh nghiép t6i wu hoa ngan sach.

- D€ van hanh va bdao tri: Khong yéu cau nhan vién k¥y thuat cao cap, dé bao tri,

stra chtra.

- Bap tng nhu cau san xuat: Pam bao dg chinh xéc tot, phu hgp véi sadn xuat quy

mo vua va nho.
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CHUONG 3: THIET KE VA TINH TOAN CAC THONG SO PONG LUC
HQC CO TRONG HE THONG

3.1. Phan tich lwc tac dong 1én kinh trong qua trinh ldp rap va tinh toan cac luc
can thiét

Trong qué trinh nang chuyén va lip rap kinh 1én xe HAECO LIMOUSINE
B24WYES5’24, kinh chiu tdc dong chinh tir 4 lyc chu yéu 1a trong luc, luc ma sat, luc
hut tir giac hut chan khéng va luc giup giit kinh trong thoi gian chat két dinh kho lai.

Céc luc tac dong chinh:
% Trong luc

Véi kich thuée kinh hong s6 2, 3, 4, 5 14 1407mm x 1642mm X Smm (s6 liéu tir
Béang 1.2)

Khéi luong riéng cua kinh cuong luc 1a : p = 2500 kg/m?

Thé tich ctia kinh 1a:

V=dxrxh=1407 X 1642 x 5 = 11551470 mm3 = 0,0116 m3 (3-1)

Khdi lugng cua kinh 1a:

m="Vxp=00116 x 2500 = 29 kg (3-2)

Trong lugng cua kinh la:

G=mxg=29x981=28449 N (3-3)
Véi g = 9,81 m/s? la gia tbc trong truong

% Co céu giac hit chan khong

Co ciu giac hut chan khong str dung nguyén 1y chénh 1éch ap suat gitta bé mit bén
ngoai giac hut va bén trong 1ong niim giac hut tao ra ap lyc khién kinh bam chit vao dau
hat. Lyc hat cua gidc hit chan khong can da 16n dé vuot qua trong luong cta kinh va

dam bao kinh khong roi gitra chung.

- Véi co cu nang kinh theo huéng giac hut nim ngang va luc nang theo

phuong thing dung:
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< B

Hinh 3.1 Truong hop tai thir nhat
Cong thuce tinh lyc hut chan khong 1a:
Fip=mx(@+a)x§ (3-4)
(Theoretical Holding Force of a Suction Cup, Tu: https://www.schmalz.com/ )
Trong do6:
F;, la luc nang ly thuyét can c¢6 dé nang vat. (N)

m la kh6i lwgng vat can nang. (kg)
\ . ~N \ m
g la gia tbéc trong truwong. (—2)
S
\ . ~N A A~ m 7 _ 2
a la gia téc nang vat. (5—2) ,voia =1m/s
S 13 hé s6 an toan,vdi S = 2

Suy ra:

Fou=mx(g+a)xS=29x(981+1)x2=62698 (N) (1)
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- V6i co cau nang kinh theo huéng giac hut thing dimg va luc nang theo
phuong thing dung:

™

Hinh 3.2 Truong hop tai thir hai
Cong thuce tinh lyc hut chan khong 1a:

Foo= () x(g+a) xS (3-5)

(Theoretical Holding Force of a Suction Cup, Tu: https://www.schmalz.com/ )
Trong do6:

F;p, la luwc nang ly thuyét can c6 dé nang vat. (N)

m la khéi lwgng vat can nang. (kg)

u la hé s6 ma sat, voi:
u = 0,1: bé mit c6 dau tron;
u = 0,2+ 0,3: b& mat wét it tron;
u = 0,5: bé miat kim loai, thép tam, thuy tinh, kinh, o, d3, ...;
1 = 0,6: bé mit sin sui.

Chon u = 0,5 doi véi bé mat kinh
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y . m
g la gia toc trong truong. (5—2)

v A A m Yo
a la gia toc nang vat. (5—2) ,v6ia =1m/s?

S 13 hé s6 an toan,vdi S = 2

Suy ra:

Fypp = (%) X(g+a)xS$= (;—95) X (9,81 + 1) x 2 = 1253,96 (N) (2)

So sanh (1) va (2) ta co:
Luc nang can thiét ctia co cdu gidc hat chan khong 1a F,, = Fyp, = 1253,96 (N)

% Lurc tac dong lén kinh sau khi da lip kinh vao khung cira 6 to giup giir kinh
trong thoi gian chat két dinh kho di.
Sau khi da dua kinh vao vi tri gd dat kinh trén khung xe, chung ta sir dung tay hit
kinh d61 mot bén ap 1én bé mit kinh bén con lai ap vao vé mit khung xe dé ¢ dinh bé
mit kinh trong ltic chd doi chét két dinh kho di.

Hinh 3.3 Tay cam hit kinh d6i
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3.2. Thiét ké va tinh toan cac b phén kep giit kinh va khung xwong cé trong hé

théng
3.2.1. Thiét ké va tinh todn b phin kep giit kinh

Str dung co cau cong tac mang cac dau giac hut:

Hinh 3.4 Cym b6 phan ga dit mang cac dau giac hit.
Trong do:
1 14 gidc hut chan khong
2 12 bd phan két ndi giac hut véi cac co cau truot
3 1a may phat dién chan khong
414 bd diéu khién
51a bd loc khong khi va van diéu khién
% Tinh toin sb lwong giac hut cin thiét

Bang 3.1 Bang thong sd tinh toan lyc nang 1y thuyét ciia 1 giac hut

Puong kinh Tiét dién cia LI,T’C nér:g lyAthuyé;t khi LL}’C nér:g lyAthuyéit khi
gife it (mm) | gide hat (m?) ap suat chan khong ap suat chan khong
-40 kPa (N) - 80 kPa (N)
@20 3,14 x 107* 12,56 25,12
®30 7,069x 10~* 28,276 56,552
040 12,566x 1074 50,264 100,528
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350 19,635% 1074 78,54 157,08
060 28,274 1074 113,096 226,192
370 38,484% 10~ 153,936 307,872
380 50,265x 10~ 201,06 402,124
390 6,362x 1073 254,469 508,938
0100 7,854x 1073 314,159 628,318

Tir bang 3.1 ta s& sir dung 6 giac hut c6 dudng kinh 1a @70 (mm) voi 4p suat chan
khong trong long giac hut 1a -80 kPa (-0.8 bar).

Luc hut cua 6 giac hut c6 duong kinh @70 (mm) la:

F, = 6 x 307.872 = 1847.232 N > F,;, = 1253,96(N)

— Thoa man diéu kién

¢ Chon hinh dang cia giac hiat chan khong:

Giéc hut chan khong co nhiéu kiéu hinh dang khac nhau nhu dang mat hut phéng,

dang hinh nén sau, dang hinh 10 xo, dang mat hit I1d6m mong, dang mét hat c6 thém gan,

dang mat hat hinh oval...Ta can lua chon hinh dang mat hat phu hop véi hinh dang vat

va moi truong su dung.

Hinh dang ('ng dung
Khi be mit cua vit (ddi twomg bi hit) phing va khéng 6
] ) bién dang
Hinh phing
L Khi vit d2 bi bien dang, hoiic khi ban mudn ting dé tin
Hinh phing co ¢dy trong viée gaie hit nha vit md vit khong con by bam
thém gin theo grac hit e U
: g Tuson T
oy, i long, v N\ T
Khi mét hit ciia vét khong phing (cong)
Hinh non siu A ' -
‘l
Khi khdng 6 khing gian @ lip dat bd dém (1o x0). hofic
khi bé mit hut cia vat by nghiéng
Hinh 16 xo %
|- Doi v vat cd be mat hut nho va dai can duoe dinh v tn
TR T mot cach tin cdy
Hinh oval “ ~ < §
Linh kign dign tir, vi mgch., vw
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Hinh dang {ng dung

Bé mat hitt cia vt khong phint néim ngang

Gidc hit co .'.‘

co lic

l Khu chiéu cao cla vit khong dong nhat hodc khi can "erim
xoc” lae bt vit

Gac hut co dinh kem
them b dém (10 xo)

Dimg cho vat co khoi Teomg Iom, G trong cao
Guic hut i trong
cao

Vat hiéu lam giae hit 1a cao su o6 dién irds suit thap dé

c . v
Gac hat ¢o tinh 1 chong tinh dien

dan dién

Hinh 3.5 Phan loai giac hit theo hinh dang va cong dung tirng loai

(Giac hut chan khong; Bang 1. Phan loai hinh dang va tng dung. Tu:
https://xtmechanicalblog.com/)

Ttr hinh 3.4 ta chon gidc hat ¢6 hinh dang 1a hinh 10 xo va ¢6 dinh kém bo dém
16 x0 phu hop véi kinh hong s6 2, 3, 4, 5 bé mat kinh c6 do cong nhéat dinh.
Thiét ké cum co ciu gidc hiit:
Viéc bb tri khoang cach t6i wu giita cac giac hut 1a yéu tdt then chdt dé dam bao
khi hé théng cong tac nang 1én thi kinh dwoc nang duoc giit ¢ trang thai can bang, loai

bo hoan toan nguy co nghiéng hodc 1éch vé mot phia nao do6 gay mét dinh vi cua tim
kinh.
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THIET KE HE THONG LAP RAP KINH CHO XE O TO KHACH

¢ BO tri so by khoang cach giira cac giac hut

o 1642 =

800

1407

&
O

Hinh 3.6 So d6 b tri so bd khoang cach gitta cac giac hut

Phuong phép gia cong hé khung bo phan cong tac 14 han ghép cac dng thép hinh
hop rong ¢6 kich thude 30 x 30 x 3 lai v6i nhau. Sau khi tién hanh qua trinh han ghép

thi tién hanh qua trinh sir Iy ddnh bong cac ba-via va cudi cling 14 tién hanh son.

Mo hinh ho4 hé khung cta bd phan cong tac:

o
w ) ; B v ';‘ o “ 'r \

>

G 2 { v

@
&
L}
Hinh 3.7 M6 hinh hoa 3D h¢ khung ctuia by phan cong tac
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Hinh 3.8 Thiét ké cum co c4u cong tac hut kinh bang Solidworks
3.2.2. Thiét ké h¢ khung dam chiu lic
3.2.2.1. B0 tri kich thuéc so b hé thong khung dam
Hé thong khung dam 13 bd phan chiu luc chinh trong hé thng lap rap kinh, dam
bao do cing vitng va 6n dinh trong sudt qua trinh van hanh. Viéc bd tri so bd hé thong
khung dam can duoc thyc hién can than, xem xét cac yéu t6 nhu tai trong tac dong, vat

liéu st dung, cau trac hinh hoc, va kha nang chiu lyc dé dap ing yéu cau an toan va hi¢u
qua.
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2400
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Hinh 3.9 Kich thuéc so bo hé théng khung dam chiju luc

3.2.3. Tinh todn thiét ké hé thong bang tdi con lin truyén dong puly vin chuyén kinh

N

1407

1642

50:100

2642

1642

N

Hinh 3.10 Tinh toan bang tai cho vat liéu don chiéc
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THIET KE HE THONG LAP RAP KINH CHO XE O TO KHACH

3.2.3.1. Bé rong bing tai (Iiy theo tiéu chuén)
B =L, + (100 + 200mm) (mm), véi:

L., 13 kich thudc bao cua chi tiét theo phuong ngang khi dit trén bang tai, L., =
1407 mm

— B = 1407 + (100 + 200mm) = 1507 + 1607 mm
— Chon B = 1600 mm

3.2.3.2. Niing suit tinh todn ciia biing tai
chié'c)
h

Z = Qgc X kny (
Voi:
Q4. 12 nang suat theo don vi chiée/h, Q4. = 1000 chiéc/h
k,; 1a hé sb nap liéu khong déu, lay k,,; = 1,5
— z = 1500 X 1,5 = 1500 chiéc/h

3.2.3.3. Niing suat khoi lwong (T/h)

_G.z T
% =1000 W
Véi:
G 1a trong lugng ciia mot chiée (kg), G = 30 (kg)

Z 12 nang suit tinh toan ciia bang tai, Z = 1500 chiéc/h

30.1500 T
2% =000 ¥ G
3.2.3.4. Thoi gian van chuyén
. 3600 )
= S
Q:
Véi: Q, 1a ning suit theo khdi lugng, Q, = 0,36 T/h
o 3600 80
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THIET KE HE THONG LAP RAP KINH CHO XE O TO KHACH

3.2.3.5. Vén toc cia biing tai

Véi:
a a budc gitta cac chi tiét trén bang tai, a = 2,642 m

i 1a s6 hang chi tiét xép trén bang tai, i = 1 hang

Sy = 566:21 — 0,033 (?)

3.2.3.6. Tai trong trén mét dai ciia bang tai

_G(kG)
q_a m

Véi:
G 1a trong luong ctia mot chiée (kg), G = 30 (kg)

a la budc gitta cac chi tiét trén bang tai, a = 2,642 m

kG
= 11,355 (—)

—)q m

= 2,642
3.2.4. Thiét ké va tinh todn mdng dén hwéng dinh vi kinh

Khi tam kinh dich chuyén trong mang , c6 kha ning bi ket do : khe ho giira mang va

tam kinh; d6 nham va hé s6 ma sat gilta mang va tdm kinh;. ..
Xéc dinh chiéu cao vach mang:
H > 0,6d

Véi:

H 1a chiéu cao vach mang ( mm)

D 1a chiéu cao tdm kinh ( mm), D= 5mm

Chiéu cao canh quat tim kinh: 19mm

- H>0,6.(5+19)=14,4(mm)

Vay ta chon H= 25 mm
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THIET KE HE THONG LAP RAP KINH CHO XE O TO KHACH

Tinh toan chon chiéu rong B cau méang va khe ho v6i tim kinh:
Khe hé gitta tAm kinh va mang dugc tinh theo céng thudc:

Lp
1+(5,)?

_I»
J1+£2 Dp)'Dp

A=(
Véi:
Lp 1a chiéu ngang tdm kinh
Dp 1a chiéu dai tAm kinh

13 hé sd ma sat truot gilta mang va tdm kinh, f=0,1+0,25, chon f= 0,25

1+(ﬂ)2
o A=(L 282 1807y 4 6 49-690.80 (mm)

J1+0,252 1642
Dé mang chong ket tAm kinh:
Ta chon khe ho A trong khoan : 100+456 mm, suy ra dé c6 thé dinh vi tam kinh ta chon,
A= 100mm.
Can kiém tra diéu kién: A> AL+AA+AB
Ta chon AA=1, AB=0,5
Suy ra: A=690.8> AL+AA+AB= 3+1+0,5=4,5= Thda man
Chiéu rong mang B=A+Lp= 690.80+1407= 2097.8 (mm).
DPé mang ¢ khu vuc dinh vi ¢6 thé dinh vi tim kinh, ta chon lai khe hé' A = 100+ 350mm

Suy ra mang dinh vi B= A+Lp=100+1407= 1507 (mm)
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3.2.5. Thiét ké va tinh todn cum co céu déng keo cho kinh
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Hinh 3.12 Tinh toan khéi luong cum co ciu déng keo bang solidworks

Khéi lugng ctia cum co cau dong keo 1a 222428,1 gam = 222,4281 kg
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THIET KE HE THONG LAP RAP KINH CHO XE O TO KHACH

3.3. Xac dinh vt liéu ché tao cho tirng b phan c6 trong hé théng
3.3.1. Chon vt liéu cua gidc hut chdn khong
Bang 3.2 Vat li€u cua gidc hat va cac ing dung tuong tng

(Giac hut chan khong; Bang 2. Chét liéu cua giac hit va cac ing dung tuong Gng. Tir:

https://xtmechanicalblog.com/)

STT Tén chat liéu Ung dung
1 Cao su nitrile Vat la bia céc tong, tAm ton, sit, van ¢ép...va cac loai co
(NBR) ban khac
2 Cao su silicone Lién quan dén cac san pham nganh chat ban dan, dac

nhua, thuc phém, vat mong

3 Cao su urethane Vat la bia cac tong, tam ton, sat, van ép

4 FKM (cao su = L h . . p
Lién quan dén cac san pham nganh hoéa chat

fluorine)
5 Cao su dan dién |Lién quan dén cac san pham nganh chét ban dan noi chung
NBR (chdng tinh dién)
6 Cao su dan dién | Lién quan dén cac san pham nganh chat ban din (chéng
silicone tinh dién)

Tu bang 3.2 ta chon vat li¢u cua giac hut 1a cao su Nitrile (NBR)
3.3.2. Chon vit liéu ché tao khung dim chiu lwc:
Chon thép két cau khong hop kim S275N - 60 x 60 x 5: profin vudng réng voi

canh a = 60 mm, chiéu day s = 5 mm, vat liéu thépS275N.

60

)
(o)

Hinh 3.13 Kich thuéc két cau khong hop kim S275N — 60 x 60 X 5
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THIET KE HE THONG LAP RAP KINH CHO XE O TO KHACH

3.3.3. Chon vit liéu ché tao bé phin céng tic hit kinh:

Chon thép két cau khong hop kim S275N - 30 x 30 x 3: profin vudng rong véi
canh a = 30 mm, chiéu day s = 3 mm, vat li¢u thép S275N.

30

(-
o™

Hinh 3.14 Kich thuéc thép két cdu khong hop kim S275N - 30 x 30 x 3
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THIET KE HE THONG LAP RAP KINH CHO XE O TO KHACH

3.4. Tinh chon xilanh khi nén:

3.4.1. Xilanh 1: Xilanh mang bg phdn dong keo:

Fei

Hinh 3.15 So db luc cua xilanh 1

Xilanh phai ¢6 luc kéo F1 16n hon trong lugng ctia cum co cau dong keo nhan véi hé )
an toan:

Khéi luong ctia cum co cau dong keo 1a: 222,4 kg

T ' : | s g o e ™

| ¢ o0 b B 3 ] - 4 mi S o o 'y

=M%

Qu=¢enoED ovom

Hinh 3.16 Khdi lugng ctia cum co cdu dong keo tinh bing SOLIDWORKS
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Hinh 3.17 So do nguyén 1y cia xilanh khi nén

7 x (D% — d?)
F1= 4

XpXn=F; Xk

Trong do:
F, 13 luc kéo (xilanh di v&) cta xilanh khi nén
D Ia duong kinh cta piston (cm)
d 1a duong kinh cua can piston (cm)
p 1a ap suat khi nén (kg/cm?), lay p = 6 bar = 6 kg/cm?
1 14 hiéu suat, 1ay n = 0,85 ké dén ma sat giita piston va xilanh, can piston va vo...
F;; 1a trong luong ctia cum co ciu dong keo, F, = 222,4 kg
k 12 hé sd an toan, léy k=2
Suy ra:

_mx(D*-d?)
te 4

XpXn=F; Xk
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THIET KE HE THONG LAP RAP KINH CHO XE O TO KHACH

X (D% — d?)

2 X 6x0,85=>2224x 2

& (D? —d?) > 111,046cm
= Chon xilanh cé duong kinh piston la 12,5 cm va duong kinh can piston 1a 3,2 cm

Co: (D? —d?) = (12,5% — 3,2%) = 143,29 cm >
111,046 cm (Thoa man diéu kién)

Tra Catalog xilanh khi nén cua SMC: chon xilanh CS1L125-1000N vd6i1 duong kinh
piston 1a 125mm, dudng kinh cén piston 1a 32mm, hanh trinh 1a 1000mm va khéi luong
cua xilanh 1a 34,18 kg.

3.4.2. Xilanh 2: xilanh ddy cum co ciu dong keo tinh tién:

Fp—> Fe

e A -

Hinh 3.18 So dd luc cua xilanh 2
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Hinh 3.19 So d nguyén 1y cua xilanh khi nén

Xilanh khi nén 2 phai ¢6 lyc nén (di ra) 16n hon lyc ma sat F khi cum co cau dong keo
truot trén co cau dan hudng
T X D?

F2= 4 prr’ZFRXk=ﬂXFGl

Trong do6:
F, 1a lyc nén cua xilanh khi nén 2
D la duong kinh cua piston (cm)
p 1a ap suat khi nén (kg/cm?), lay p = 6 bar = 6 kg/cm?
1 14 hiéu suat, 1ay n = 0,85 ké dén ma sat giita piston va xilanh, can piston va vo...
Fy 13 lyc ma sat khi cum co cAu dong treo truot trén bo phan dan hudng (kg)
1 12 hé s6 ma sat, u = 0,18 (Bang: Hé s6 ma sat (tri s6 chuan), Trang37 [9])

F,, 14 trong lwong cua cum co ciu déng keo, khdi lugng cia xilanh khi nén 1 va
gia ga xilanh khinén 1 — F; = 222,4 4+ 34,18 + 70,64 = 327,22 kg
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Hinh 3.20 Khdi lugng cia gia ga xilanh 1 tinh dugc bang SOLIDWORKS

k 12 hé s6 an toan, lay k =2

2
= F2=T[X4D prnZFRXk=MXFG1Xk

> "1”2 X 6 X 0,85 > 0,18 X 327,22 X 2

= D >5,423cm
= Chon xilanh c6 duong kinh piston 1a 6,3 cm va duong kinh cén piston 1a 2 cm

Tra Catalog xilanh khi nén ctia SMC chon xilanh khi nén MBB63-1500Z c6 duong kinh
piston 12 63 mm, duong kinh can piston 1a 20 mm, hanh trinh 1a 1500 mm va khdi luong

129,67 kg
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3.4.3. Xilanh khi nén 3: xilanh mang cum co ciu gidc hit

Hinh 3.21 So db luc cua xilanh khi nén 3

Xilanh khi nén 3 phai c¢6 luc kéo F, 16n hon khéi luong ctia cum co ciu giac hit chan

khong va khéi luong cua kinh,

Hinh 3.22 So dd cua xilanh khi nén
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THIET KE HE THONG LAP RAP KINH CHO XE O TO KHACH

F4=nx(Dj_d2)><pxn2FGZ><k
Trong do:

F, 1a lyc kéo cua xilanh khi nén

D la duong kinh cua piston (cm)

d 1a duong kinh cta can piston (cm)

p 1a ap suat khi nén (kg/cm?), lay p = 6 bar = 6 kg/cm?

71 1a hi¢u suat, 1ay n = 0,85 ké dén ma sat gitra piston va xilanh, can piston va vo...

F;, 1a trong lugng ciia cum co cdu gidc hut chan khong, F;, = 9,6 + 29 =
38,6 kg

k 12 hé s6 an toan, lay k =2

10e 100 04 o o e s S i S BT % [N B »n J : C »t g P 0 “
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Hinh 3.23 khdi lugng ctia cum co ciu giac hiit chan khong dugce tinh toan bang

SOLIDWORKS
nx(D?-d?)
2_42
= F4:@x6x0,85238,2x2

= (D? —d?) =19,07cm
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THIET KE HE THONG LAP RAP KINH CHO XE O TO KHACH

Chon xilanh khi nén c6 duong kinh piston 1a 5 cm va dudng kinh can piston 1a 1,2 cm,
co:
(D? — d?) = (5% — 2%2) = 21 > 19,07 cm (Thoa man diéu kién trén)

Tra Catalog xilanh khi nén cia SMC chon xilanh MBB50-1000Z v&i duong kinh piston
12 50 mm, duong kinh can piston 1 20 mm, hanh trinh 13 1000mm va khéi luong 13 6,46
kg.

3.4.4. Xilanh xoay

Tinh chon xilanh xoay 90° trong 1,5 gidy v&i

P,

Hinh 3.24 So db dong cua xilanh xoay

9 38kg + 6,46kg = 15,85kg

96+ 29=386kg

Hinh 3.25 So db nguyén Iy cua xilanh xoay
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THIET KE HE THONG LAP RAP KINH CHO XE O TO KHACH

Momen quan tinh:
- Momen quan tinh /; cua gia ga xilanh 3 va xilanh 3 la:

I =mX M
12

Vé61:  [; la mOomen quan tinh
m 1a tong khdi luong cia gia ga va xilanh 3 (kg), m = 15,85kg
a la chiéu dai cua gia g4 xilanh (m)

b 1a chiéu rong cua gia ga xilanh (m)
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Hinh 3.26 Khéi lugng cua gia ga xilanh 3 dugc tinh bing SOLIDWORKS

a?+b? 1,012+0,122

= 1,367 kg.m?

2 [, =mX = 15,85 X
- Moémen quan tinh I, ciia cum co cu giac hut chan khong la:
a’ + b?

I, = X —— L2
2 m 12 +m

Véi: [, 1a mémen quan tinh

m 14 khdi lwong ctia cum co ciu giac hut chan khong va khéi luong cua kinh (kg),
m=9,6+29=38,6kg
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THIET KE HE THONG LAP RAP KINH CHO XE O TO KHACH

a la chiéu dai cua gia ga xilanh (m)
b 14 chiéu rong cua gia ga xilanh (m)

L 1a chiéu dai tir tAm ciia cum co ciu giac hut chan khong dén tim quay (m),
L=505

a%+p? 0,8240,62
+m.L? = 38,6 X

= 12 =mX
12 12

+ 38,6.0,505% = 13,061 kg.m?
Suy ra: tong momen qua tinh I 1a:
I=1; +1, =1,367 + 13,061 = 14,428 kg. m?

4.3.4.2. Tinh mémen xo#n:

a) Momen xoin 1y thuyét:

T,=1Xw
Voi: I 14 tong moémen quan tinh caa hé ( kg.m?)
w 14 gia tée goc, w = zt_g (r:—zd), voi t 1a thoi gian xilanh xoay
2x1
2 T,=1.w=14,428 X e 12,824 N.m

b) Mémen xoin thuc té:
T=T,x5=12824%x5=64,12N.m

Tra Catalog xilanh khi nén xoay cua SMC:
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(N-m)

Rack & Pinion Style: Series CRA10

§

Operating pressure

MPa)

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.90

1.00

0.38

0.76

1.14

1.53

1.91

229

267

3.05

344

3.82

1.85

371

5.57

7.43

927

112

13.0

14.9

16.7

18.5

3.44

6.88

104

13.8

17.2

20.6

240

27.5

31.0

344

6.34

12.7

19.0

253

31.7

38.0

44.4

50.7

57.0

634

g(8|18(8|8

-

14.9

297

446

59.4

743

88.1
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0.50
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0.12

0.18

024

0.30

0.36

0.42
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0.30
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1.04

Size
— ) 15
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0.55

0.73

1.10

1.47

1.84
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257
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-

g— =)

0.62
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1.25

1.87
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311
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Rack & Pinion Style/Rotary Table: Series MSQL
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0.10

0.20
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0.40
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0.10
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01

0.14

0.18

021

0.25

0.058

0.12

0.17

023

0.29

0.35

0.41

0.11

0.22

0.33

045

0.56

0.67

0.78

0.18

0.36

0.53

0.71

0.89

1.07

1.25

0.37

0.73

1.10

147

1.84

2.20

257

0.55

1.09

1.64

218

273

3.19

3.82

4.9

0.93

1.85

2.78

3N

4.64

5.57

6.50

8.35

1.36

272

4.07

543

6.79

8.15

9.50

13.6

2.03

4.05

6.08

8.11

10.1

122

14.2

1820

3.96

7.92

11.9

15.8

19.8

23.8

27.7

35.80

32 7
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Hinh 3.27 Catalog xilanh xoay cua SMC

Ta chon xilanh xoay dong CRA1: xilanh CRA1BS100-90Z c6 duong kinh 1a 100mm va
khéi Iwong 1a 10,3 kg tai 4p suat 0,6 Mpa (6 bar) xi lanh CRA1BS100-90Z c6 mémen
xoan la 89,1 N.m > 64,12 N.m (Thoa man diéu kién)
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3.4.5. Xilanh khi nén 5:

FGB

V

Hinh 3.28 So db luc cua xilanh khi nén 5

Xilanh khi nén 4 phai ¢ luc kéo Fs 16n hon khdi lugng ctia cum co ciu giac hut, khoi
lugng cua xilanh khi nén 3, khoi luong gia ga xilanh 3, khéi luong cua xilanh xoay va
khéi lugng cua gia ga xilanh xoay.
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Hinh 3.29 So d6 nguyén 1y cta xilanh khi nén

_mx (D*—d?)
> 4

XpXn=Fg Xk

Trong do:
F, 1a luc kéo cua xilanh khi nén
D la duong kinh cua piston (cm)
d 12 dudng kinh ctia can piston (cm)
p 1a ap suét khi nén (kg /cm?), liy p = 6 bar = 6 kg/cm?
n 13 hiéu suat, ldy n = 0,85 ké dén ma sat giira piston va xilanh, cin piston va vo...
k 14 hé s an toan, léy k=2

F;, 1a khéi luong cua kinh, cum co cdu giac hat, khdi luong cua xilanh khi nén 3,
khéi lugng gia g4 xilanh 3, khéi lugng ctia xilanh xoay va khdi lugng cta gia ga xilanh

xoay.

,Fep =29+9,6+ 6,46 +9,39 + 10,3 = 64,75 kg
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7 x (D2 — d?)
F5= 4

XpXn=Fg Xk

2_.42
o F, =202 5 6% 0,85 > 64,45 X 2

= (D? —d?) =32,18cm
Chon xilanh khi nén c6 dudng kinh piston 12 8 cm va duong kinh can piston 13 2,5 cm,
co:

= (D? —d?) = (8% — 2,5%) = 57,75 > 32,18 cm (Thod man diéu kién trén)
= Tra Catalog xilanh khi nén cia SMC chon xilanh MBB80-1800Z v61 duong kinh
piston 1a 80 mm, duong kinh can piston 1a 25 mm, hanh trinh 1a 1800mm va khoi

luong 1a 19,71 kg.
3.4.6. Xilanh khi nén 6: 3 xilanh mang co ciu dinh vi

3 Xilanh 6 phai c6 luc day 16n hon khéi lwong cua kinh ( m = 29kg)
d

—— Kinh véim = 29 kg

> |
Hinh 3.30 So do nguyén 1y xilanh khi nén 6

T X (D?)
5= XpXnzmX k
Trong do:

F5 1a lyc kéo cua xilanh khi nén

D 1a duong kinh cua piston (cm)

d 12 duong kinh ctia can piston (cm)
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p 12 4p suat khi nén (kg/cm?), 1y p = 6 bar = 6 kg/cm?

1 14 hiéu suat, 1ay n = 0,85 ké dén ma sat giita piston va xilanh, can piston va vo...
k 12 hé s6 an toan, lay k =2

m 1a khéi luong cia kinh, m =29 kg

2
= F5=HXZD)XpXr]2ka

mx(D?)

= Tx6><0,85229><2
= D >38cm

Tra Catalog xilanh khi nén cua SMC, chon xilanh MBB40 - 50Z, c6 duong kinh piston
12 40mm, dudng kinh can piston 13 16mm, hanh trinh 13 50mm va khoi lugng 1a 0,89kg

Bang 3.3 Cac loai xilanh khi nén da tinh chon

' DPuong Du’(‘)’n‘g Hanh trinh Khii
So kinh kinh can | (mm) hoac
STT Ma/ ki hiéu . . , lwong
lwgng piston piston goc xoay (ke)
(mm) (mm) )

1 1 CS1L125-1000N 125 32 1000 34,18
2 1 MBB63-1500Z 63 20 1500 9,67
3 1 MBB50-1000Z 50 20 1000 6,46
4 1 CRA1BS100-90Z 100 90° 10,3
5 1 MBB80-1800Z 80 25 1800 19,71
6 3 MBB40 - 50Z 40 16 50 0,89
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3.5. Tinh chon ddng co cho co cu lat kinh.

1992
- 1171

Hinh 3.31 So d0 cum 14t kinh
Khdi lugng tim kinh: m; = 29kg
Khéi lwong dam thanh thép canh tay don: mo= 37.96 kg (thép hop vudng 60x60mm)
Chiéu dai canh tay don tai diém tap trung lyc: L= 1,171 ( m)
Gia tbc trong truong: g= 9,81m/s>

3.5.1 Tinh momen xoin do trong lwc ( tinh )

Momen xoan do tdm kinh
F1=m;.g=29.9,81=284,49 (N)
M= F1.L=284,49.1,171=333,04 ( Nm)
Momen xoin do dam thép: (luc trong trudng tac dung tai L.g ctia thanh dam):

Fo= my.g=37,96.9,81=372,39 (N)

1,171.2
3

M= F222=372,39.2-2=290,71 ( Nm)
Tong momen xodn do trong luc ( tinh ) :

M=333,04+290,71= 623,75 Nm

Momen quan tinh cta tam kinh
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[i=m;.L?=29.(1,171)?= 39,77 ( Nm?)
Momen quan tinh ctia dam ( thanh déng chit quay quanh 1 dau)

L=m> [?=.37,96.(1,171)%= 17,35 (Nm?)
Téng momen quéan tinh

Ligng= I1+1o= 39,77+17,35=57,12 ( Nm?)

Chon dong co dat yéu ciu co thé ting toc tir 0 - 600 vong/phat trong 1s. Ta co

gia toc goc

a= 600.

=0,17 rad/s?
60.1.180

Tong momen sinh ra do quéan tinh
Mg= liéng.a=57,12.0,17=9,71 (Nm)
Téng momen ctia cum co cau 14t :
Miéng= MMyt = 623,75+ 9,71= 633,46 Nm

B0 truyén dai tr cum co cau dén dong co, ta chon ti so truyén:

. D2 3
1: — T — :3
D1 1

Vi
D1 1a duong kinh puly chu dong
D2 1a dudng kinh puly bi dong

Momen dau ra yéu cau cia dong co :

__Mtong 633,46

M
dc 3

—=211,15 Nm

H¢ s6 an toan, ton that do ma sat va qua tai, ta chon ho s6 an toan k=1.5

Mdc,thucté: Mdc .k: 211,15. 1,5 = 316,73 Nm

3.5.2 Chon dong co

Tinh cong suét can thiét cua dong co
_ M.2n.n
~ 60.1000
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Trong do :
M 1a momen xoin, M = 316,73 Nm

n 1a tc d6 quay, n = 1500 vong/phut

-p = 316,73.27‘[.1500: 49)72 kW

60.1000

VLA 5 A o 4 reo,0 A A. 1
Vi toc quay nhanh, ta st dung hdp giam toc voi ti so truyén i= 3
V61 cong suat dong co c6 momen can thiét khi qua hop giam toc

316,73

M 4c = 3 = 105,57 Nm

_ 105,57 .2m.1500
60.1000

=P

=16,57 kW

Vay ta chon dong co v6i cong suat: P> 17kW

Véi toc do quay 1500 vong/ phit & momen 105,57Nm, sau khi qua hop giam téc ta duoc
s6 vong quay 500 vong/phit & momen 316,73 Nm ( théa man ).

Chon dong co ABB M2QA160L4A
Thong sb dong co
bién &p 440V, 60Hz
Cong suit P=17,3 kW

Tbc do n=1500 vong/phut
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3.6. Phan tich @ng suit va md phéng cac luc tac dong bang phin mém Abaqus
3.6.1. Mé phéng trng sudt va bién dang khung dam hé thong bang phin mém Abaqus
3.6.1.1. Gi6i thi¢u phain mém mé phéng Abaqus

% Giao di¢n phan mém Abaqus

& Start Session X

Create Model Database
403 With Standard/Explicit Model

=)

== With Electromagnetic Model

N W Stert Tu:;r;al HbaCIUS/CH E
2017

Recent Files
1C Khungdamchiuluc21-3.cae
2C Downloads/Mau_khungdam.cae
The Abaqus Software is a product of Dassault Systémes Simulia Corp.,
Johnston, RI, USA. .
Abaqus, the 3DS logo, SIMULIA, and CATIA are trademarks or registered
trademarks of Dassault Systémes or its subsidiaries in the US and/or other
countres.
@ Dassault Systémes, 2016
> For additional information conceming trademarks, cogu@hts, and licenses,
2S simuLiAa see the Legal Notices in the documentation and the Program Directory for
this release.
L a

Hinh 3.32 Tinh néng cua Abaqus lic méi khoi dong chuong trinh
% Ctra s6 chinh ctia phan mém Abaqus nhu Hinh 3.10, bao gém céac thanh phn sau:

(1) Thanh tiéu dé (Title bar): Thong béo phién ban ABAQUS/CAE dang st dung va

tén kho s6 liéu md hinh hién hanh.
(2) Thanh menu (Menu bar): Chtra toan b cac chtrc nang cua ABAQUS/CAE.
(3) Thanh cong cu (Tool bar): Chira mét s6 chirc nang thuong dung trong Menu.

(4) Thanh mo6i truwong (Context bar): Chia cac Module chic ndng cua
ABAQUS/CAE, cho phép ngudi str dung lya chon module hién hanh.

(5) Cay mé hinh (Model tree): Hién thi tryc quan dic tinh cac phuong dién ciia mo
hinh. Sir dung cdy mé hinh c6 thé d& dang trao d6i giita cac Module chtc ning, c6 thé

thuc hién hau hét cac chic nang ctiia thanh menu va thanh cong cu.
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(6) Viing d6 hoa (Viewport): Hién thi mé hinh hinh hoc va c6 thé thuc hién cac thao

tac 1énh trén do.

(7) Vung cong cu (Toolbox area): Chta cac chirc ning twong ing vdi moi mot Module

duogc chon, thuan tién cho nguoi st dung.

(8) Vung thong bao (Prompt area): Thong bao cho ngudi str dung budc tiép theo nén
lam viéc gi dé dé dang dua ra quyét dinh cho budc tiép theo.
(9) Vung thong tin (Message area): Hién thi thong tin trang thai va thong tin canh bao

hién hanh.

(10) Cira so tiép nhian ménh 1énh (Command line interface): Str dung ngdn ngit
Python ¢ trong ABAQUS/CAE, c6 thé st dung ctra so tiép nhan bang cach nhap ménh

1énh Python va biéu dat cach thirc tinh toan sb hoc.

Title bar Menu bar Tool bar Context bar

Qixzm eswor 1 L
Fartyre  Tools Plugens  Hep AT

= P Modd Viempot Yiew part

((IETE S ] st ot drosey oy i e € % EW B *aii Rl EENS = @?ﬁ- [ ] FEoERENEE s

1 Ty 1234400 R |§F
Medi  Recuts Moduia [ Part . Medeh | ModeH! | Paru [T “l
EvecuiDmone DB T [,
ng Modes (1) | %,
e Ly parts b
2 nestecan (o
:C-Ibwhl '&h
- ¢ Profiles g‘
48 Amembly b
1S Moapa s b
B ey Ot vt fin ly,
ey Tima Peisas
T ALi Adeptive Mmh Comrint || 5 v,
Imsractone A
B Imencion Properties —£Ho
¥ Contact Cortrots o
Agmvhﬁm bk
5 Fuics
Py Aerpiitades
14 Looss
b Bes
[\ Pradenned Reids
'EW?I‘:L
i -.:-v- A|
ent.a.a ’ | ﬁimMux
@ A e A ?
View
Model tree/ Tool box Message are or Prompt
Result Tree are command line interface area port

Hinh 3.33 Giao dién phan mém Abaqus
< Tinh ning phin mém Abaqus:

- Abaqus c6 kha ndng phan tich nhiing bai toan tinh va bai toan dong, c6 kha nang

mo phong nhiing thay d6i phirc tap vé hinh dang cua vat ran, truyén nhiét, dong luc hoc
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luu chit, bai toan dong luc hoc vat ran, dao dong, mét 6n dinh va 4m hoc cho ca mo
hinh hai chiéu hogc ba chiéu.

- Abaqus c6 thu vién phan tir rong 16n, bao gdbm mdt sb phan tir nhu vét rin dan
hoi, vat liéu dan nhiét, vat liéu dan dién, vat liéu xbp, vat liéu roi, bé tong, dit, ...

- P6 1a mét sd tinh ning ndi bat cua Abaqus, tat ca déu dua trén nén tang 1y thuyét
manh mé¢ va tai liu 1y thuyét duoc hd tro rat tot (Documentation). Vi 1y do nay ma
Abaqus duoc dung nhiéu trong cac nganh cong nghiép, cu thé nhu cong nghiép co khi,
may bay, 6 t0, cic cong ty dau khi, san xuat linh kién vi dién tu, ...
3.6.1.2. M6 phéng hé khung dam chiu lic bang Abaqus

XAy dung diu vio cho bai toan:

2400
l i
I:,1
P2
LLLLLLLLLLv S
i o
o
0
A |
=
! 0 !
7 77 i
- 6400 |

Hinh 3.34 Kich thuéc cua hé khung dam chiju luc

Luyc tac dung 1én toan b hé théng khung dam chiu lyc 1a P1 =212,153 kg =2121,53
N (bao gdm tong khéi lwong ctia 3 gi ga xi lanh, 2 xy lanh tinh tién, 1 xy xanh xoay va
khéi lwong cua kinh) va luc phan bd 16n dim khung tai 1a P2 = 222,4281kg = 2224,281

N (khdi lugng cia co cdu dong keo va khéi lwong cua kinh)
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Theo diéu kién bén thi mudn dam bao hé théng khung dam chiu lyc lam viéc an toan
khi thanh bi kéo nén ding tdm, thi tng suit 16n nhét trén mit cit ngang cua né khong

vuot qua tmg suét cho phép.

Kich thuéc mit cit ngang cua vat liéu: Hinh 3.7 Kich thude thép profin rong DIN EN
10210 - 60x60x5 — S355J0.

Véi cac thong s6 cua vat liéu thép la:
Ung suét cho phép cua thép 1a [o] = 2 x 108 Pa
Mo-dun dan hdi cua thép 1a E = 2.07 x 10! Pa
Hé s6 poison cta thép 1a v = 0,3
Gia toc trong truong g = 9,81m/s?
Budce 1: Xay dung mo hinh:

1. Trong cay m6 hinh (Model Tree) nhép dap chudt vao myc Part (hoac chuot
phai 1én Part > Create) trong Modell, hop thoai Create Part xuat hién,

a. Trong 6 Name dit tén chi tiét cin v& 1a BeamFramel.
b. Duéi Modeling Space chon 3D.

c. Type chon Deformable.

d. Base Feature chon Wire.

¢. Type bén phai cua Base Feature chon Planar.

f. Trong Approximate Size nhap gia tri 10.
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> Lreaie Fa

r 3
Name: BeamFramel
Modeling Space

© 3D O 2D Planar () Axisymmetric

Type Options
© Deformable
(O Discrete rigid
i . o None available
(_) Analytical rigid

() Eulerian

Base Feature

Shape Type

Osoid RS
() Shell

© Wire

() Point

Approximate size: | 10

| Continue... | Cancel

Hinh 3.35 Tao Part

2. Bim Continue dé ra khoi hop thoai Create Part, xuat hién man hinh d6 hoa v&
Sketch.

3. Bam gitt chudt 1én tam gidc nho mau den goc phai dudi cung biéu twong * + mot
ltic, va chon biéu tugng . Chi con tré dén mot diém bén dudi dudng nam ngang trong
khung lu6i mot doan twong d6i va bam chudt trai dé dat duong thang nay tai do.

Lo

4. BAm vao biéu twogng =% > Chon rang budc Fixed > Bim chu6t 1én dwong
dinh hwéng nam ngang > Done d¢ thi hanh 1énh ¢ dinh dudng thang dinh huéng nay
lai.

*

A < R e R~ 2 . R ~ A
5. Bam 1én biéu tugng deé vé doan thang di qua 2 diém, v€ mot Sketch sao cho

ba dinh duéi ciia BeamFrame nam trén dudng thang dinh huéng nhu Hinh 3.12.
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Hinh 3.36 Sketch dugc tao xong

. , 27
6. Bam 1én biéu tugng Create Datum Plane: Offset from Principle Plane - ..
a. Bim 1én XY Plane.
b. Nhap 2.4 vao 6 Offset.

c. BAm chudt giita mot 1an. Mit phang Datum Plane-1 duoc tao ra.

7. Bam lén biéu twong Create Wire: Planar A,
a. Chon mat phfmg tao dugc trong budc .
b. Chon canh nam ngang trén cung hodc canh nam ngang duoi cung trén Hinh
3.12.
A A [ o 4 l A \ - A ’ 5 ~
8. Bam 1én biéu tugng Project Edge <+ d¢ tao hinh chi€u cac canh cua Sketch da
tao 1én mat phéng da tao ra 0 budc .
a. Chon 1 canh bat ky trén Sketch da tao trudc do va biAm Done.

b. Chon va bAm Done 1an luot cho tt ca cac canh con lai.

9. B4m Ién bidu twong A dé nhin duoc thuan lgi hon
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Hinh 3.37 Tao cac canh méi bang phuwong phap chiéu

10. Bam 1én biéu tugng Create Datum Plane: 3 Points $ .. Chon 3 diém nhu Hinh
3.21.

11. Roi nbi cac diém bang Create Wire: Planar Z. nhu di 1am & budc 7 ta duoc
Hinh 3.22.

o

Tum=mAS - D conmece sty e - SHQ - € vexll HA - LI 0 & ImEEMEEE NA L m
LAOLGOA 23 ¢ A D oN L3 B @-

Pz [ e

Hinh 3.38 Chon 3 diém dé tao mat phéng
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Hinh 3.39 Beamframe hoan thién
Buéc 2: Pinh vit liéu va tinh chat mit cit
Pinh vit li¢u
, , , IZ
1. De¢ gan vat licu, nhdp dap chudt Ién biéu twogng Create Material £
a. Trong hop thoai Edit Material, 6 Name ta dit tén cho vat li¢u 1a Thep

b. General > Density nhap 7850 (tuc la 7850 kg/m3).

c. Mechanical > Elasticity > Elastic > Trong 6 Young’s Modulus nhap 2.07E11,

6 Poisson’s Ratio nhép 0.3.
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& Edit Material b 4

Name Thep

Descrgbion:

Material Behavwors

Densaty

General  Mechanical  Thermal  Electrical/Magnetic  Dthes v
Elastic
Type lsctropic v Suboptions

| Use temperature-dependent dats

Number of field variables 0%

Modul time scale (for viscoelasticity: Long-term

No compression

No tension
Data
Young's Poisson's
Modulus Ratio

oK Cancel

Hinh 3.40 Nhap thong s6 cho vat liéu Thep
1. Bam OK dé hoan thanh viéc dinh nghia vat liéu

Pinh tinh chit mit cit

1. Tir Model Tree, bdm kép chudt 1én Sections (hoic chudt phai > Create). Hop
thoai Create Section xuét hién

a. Trong hop thoai Create Section, 6 Name dat tén 12 BeamFrame.

b. Trong Category chon Beam.

c. Trong Type chon Beam.

d. Bim Continue. Xuat hién hop thoai Edit Section.

2. Trong hop thoai Edit Section:
a. Chép nhan mac dinh chon Thep cho Material do bai nay chi c6 mot vét li¢u.

b. Bim OK.
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c. Bén phai Profile Name bam 1én biéu tuong # a4 tao profile cho dam. Xuét
hién hop thoai Create Profile.

d. Trong 6 Name cua hop thoai Create Profile dat tén la Box shape .
e. Bén dudi Shape chon Box.
f. BAm Continue. Xuét hién hop thoai Edit Profile.

g. Trong hop thoai Edit Feature. Nhap cac thong s6 nhu hinh sau:

A
w

Name: Box shape

Shape: Box
+2 Width (a): | 0.06
' Height (b): 0.06
y | J
1
+ Thickness:  Uniform
o [t F i t fe
b ~F-sexas B i e s e e L {—» 1 Thickness: 0.005
I
1 -
A
* I
a »
0K Cancel

Hinh 3.41 Thong sb mat cit dim hinh hop
Gan mat cit cho chi tiét:

1. Trong Model Tree, trai tit ca cic nhanh con ciia BeamFrame bang cach bam Ién

dau “+” ngay bén trai ctia Parts > bam 1én ddu “+” bén trai ctia BeamFrame.
a. BAm kép chudt 1én Section Assignments (hodc chudt phai > Create)
b. Dung cira sé quét chon toan bo BeamFrame.
c. BAm Done (hoac chudt gitra), xuat hién hop thoai Edit Section Assignment.
2. Chon Section 1a BeamFrame.
3. BAm OK > Bam chudt gitra dé két thuc viée gan mat cit.
Pinh hwéng mit cit:

7 9 t
1. Tt thanh Menu chon Assign > Element Tangent hodc bam lén biéu tuong
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a. Quét chon toan bd BeamFrame.

b. BAm Done.

2. Tu Menu chon Assign > Beam Section Orientation hodc bam 1én biéu tuong

“,zn!.
N
a. Quét chon toan bd BeamFrame.
b. Bam Done.
c. Nhap 1,0,-1 vao 6 Enter an appropriate nl direction (tangent vector are
shown).
d. Bam OK.
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Hinh 3.42 BeamFramel sau khi da dugc dinh huéng mat cat

Budc 3: Tao Assembly

1. Trai Assembly trong Model Tree > Bim kép chuét (hodc chudt phai > Create)

1én Instances xuét hién hdp thoai Create Instance.

a. Trong hop thoai Create Instance chon Parts BeamFramel,

b. Bé tity chon 1a Dependent.

SVTH: Trong Tuén, Thién Trinh Huéng Dan: TS. Pham Vin Trung 63



THIET KE HE THONG LAP RAP KINH CHO XE O TO KHACH

Create instances from:
© Parts () Models

Parts

Instance Type
© Dependent (mesh on part)

() Independent (mesh on instance)

Note: To change a Dependent instance's
mesh, you must edit its part's mesh.

[_] Auto-offset from other instances

| oK ’ Apply Cancel
e 4

Hinh 3.43 Tao Assembly
2. Bam OK dé thi hanh 1énh tao cum 1€ip.
Budc 4: Tao budc phan tich
Tao bwdéc phan tich
1. Trong Model Tree, bAm chudt kép (hodc bam chudt phai > Create) 1én Steps, hop
thoai Create Step xuat hién.

a. O Name dit tén buée 1a Stepl, chéip nhan Procedure Type la General.

b. Bén dudi Procedure Type chon Static, General > Bam OK xuét hién hop thoai
Edit Step.

2. Thé Basic mé mic dinh > Chuyén qua thé Incrementation, trong thé nay nhap sd
budc 16n nhat Maximum number of Increment 13 1000. Trong Increment Type,
Initial nhdp 0.1, Minimum nhép 1E-5 va Maximum nhap 0.1.
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r 1

Ve
w cd
Name: Step-1
Type: Static, General

Basic Incrementation Other

Type: © Automatic () Fixed

Maximum number of increments: | 1000

Initial Minimum  Maximum
Increment size: 0.1 1E-005 0.1
oK | Cancel
[ e —— > |

Hinh 3.44 Tao Step
4. Bam OK dé hoan tat viéc hiéu chinh Step
Buéc 5: Pit diéu kién bién va tii trong
Pit diéu kién bién
1. Bam 1én biéu tuong Apply Iso View.
2. Trong Model Tree, bam chudt kép lén BCs, hop thoai Create Boundary Condition
xuét hién.

a. Trong 6 Name dat tén 1a BC-1

b. O Step bén dudi Name chon budc 1a Initial hoic Stepl-Line Load ciing nhu

nhau vi tdc dung ctia cac budce trong bai toan nay khong anh hudng dén di€u ki¢n bién.

c. Trong Category, chon Mechanical.
65
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d. Trong Types for Selected Step, chon Symetry/Antisymmetry/Encastre.

r 3
¢ Edit Boundary Condition 4

Name: BC-1

Type:  Symmetry/Antisymmetry/Encastre
Step:  Step-1 (Static, General)

Regnon Set-1

CSYS: (Global) [3 A

(O XSYMM (U1 = UR2=UR3 =0)

(O YSYMM (U2 = UR1 = UR3=0)

(O ZSYMM (U3 = UR1 = UR2 = 0)

(O XASYMM (U2 = U3 = UR1 = 0; Abaqus/Standard only)
(O YASYMM (U1 = U3 = UR2 = 0; Abaqus/Standard only)
(O ZASYMM (U1 = U2 = UR3 = 0; Abaqus/Standard only)
(O PINNED (U1=U2=U3=0)

© ENCASTRE (U1=U2=U3=UR1=UR2=UR3=0)

oK Cancel

Hinh 3.45 it diéu kién bién

e. Xuat hién hop thoai Edit Boundary Condition > Chon ENCASTRE
(U1=U2=U3=UR1=UR2=UR3=0) > Chon OK
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Hinh 3.46 Két qua sau khi dat diéu kién bién
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Dat tai trong

1. Trong Model Tree, bam chudt phai 1én Loads va chon Manager, Load Manager

xuét hién.
2. Cudi hop thoai Load Manager, bam Create. Hop thoai Create Load xuat hién.
3. Trong hdp thoai Create Load:
a. bat tén cho tai la Load-1.
b. Trong Step chon Step-1.
c. Trong Category chap nhan Mechanical nhu mic dinh.
d. Trong Types for Selected Step, chon Concertrated force.
e. Click Continue.
4. Trong man hinh d6 hoa chon dim trén ciing nam chinh giita BeamFrame dé dat tai.
5. BAm Done dé két thuc viéc chon diém dat tai, xuat hién hop thoai Edit Load.
6. Trong hop thoai Edit Load
a. Nhap 0 vao 6 CF1, -2121,153 vao CF2 va 0 vao 6 CF3.
b. Click OK d¢é tao tai va dong hop thoai Edit Load.

ABAQUS/CAE hién thi mili tén hudng xubng phia dudi dinh dé chi ra rang tai da
duogc tac dung theo huéng am cua truc Y (Component 2).

imbd vt s sty oewe BT i @S0 HA Qs w0 WMRSMEEUNA L E:
I . Lo 2 %P erems -

r
Funal)}

Hinh 3.47 Két qua sau khi dat tai trong
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7. Kiém tra Load Manager va chic rang tai trong méi duoc tao trong bude phén tich

Step1-Concentrated Force.

8. BAm Dissmiss dé dong Load Manager.

9. Bam chudt kép (hodc chudt phai > Create) 1én Loads trong Model Tree, hop thoai

Create Load xuat hién.

a. Trong 6 Name dat tén 1a Gravity.

b. Trong 6 Step chon Step-1,

c. Category chon Mechanical,

d. Types for Selected Step chon Gravity.

10. Bim Continue, hop thoai Edit Load xuat hién. Abaqus mac dinh chon toan bo

Model dé gan trong luc. Quan sat trén man hinh do hoa ta thdy can gan trong luc theo

chiéu 4m cia truc Y (Component 2).

a.0 Component 2, nhap gia tr1 -9.81.

b. Bim OK d¢é thi hanh 1énh. Trén man hinh d6 hoa xuét hién mii tén mau vang

hudng theo hudng am cua tryc Y, chirng t6 viéc gan trong lyc da c6 tac dung
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Hinh 3.48 Két qua sau khi da dat diéu kién bién, tai trong va luc phan bd

11. Cudi hop thoai Load Manager, bam Create. Hop thoai Create Load xuat hién.

2. Trong hop thoai Create Load:
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a. Pat tén cho tai 1a Lucphanbo.

b. Trong Step chon Step-1.

c. Trong Category chap nhan Mechanical nhu mic dinh.

d. Trong Types for Selected Step, chon Line Load.

e. Click Continue.
4. Trong man hinh d6 hoa chon dAm nam chinh gitta BeamFrame dé dat luc phan b.
5. BAm Done dé két thic viéc chon diém dat tai, xuat hién hop thoai Edit Load.
6. Trong hdp thoai Edit Load

a. Nhap 0 vao 6 CF1, - 2524,281 vao CF2 va 0 vao 6 CF3.

b. Click OK dé tao tai va dong hop thoai Edit Load.

ABAQUS/CAE hién thi cac mili tén huéng xubng phia dudi dinh dé chi ra rang luc

phan b da duoc tac dung theo huéng am cia truc Y (Component 2).

Buéc 6: Chia lwdi cho phan tir
Gan kiéu phin tir

1. Trong Model Tree, trai tit ca cic nhanh con ciia BeamFrame bang cach bam Ién
dau “+” ngay bén trai cua Parts > bam 1én dau “+” bén trai cia BeamFramel > Bam
kép chuot 1én Mesh (Empty).

2. Tir thanh Menu, chon Mesh > Element Type. Xuat hién mot thong bao phai
chuyén chi tiét sang trang thai Independent > Bim Dismiss.

3. Trong Model Tree, trai diu cong bén trai Asembly.

a. Trai ddu cong bén trai Instances (1).

b. Bam chudt phai 1én BeamFramel-1 > Make Independent.
4. Bam kép chudt 1én Mesh (Empty).

a. Tur thanh Menu, chon Mesh > Element Type.

b. Trong man hinh dd hoa, nhan gilr chudt trai va quét toan bo BeamFramel >

Bam Done, hop thoai Element Type xuat hién.
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5. Trong hdp thoai Element Type, chon nhu sau:
a. Trong Element Library chon Standard (mac dinh).
b. Trong Geometric Order chon Linear (mdc dinh).
c. Trong Family chon phan tir Beam.
O gbc dudi bén trai Element Controls xuat hién B31: A 2-node linear beam.
6. Bim OK dé dong hop thoai Element Type
Tao hat hd tro chia luéi
1. Ttr thanh Menu chon Seed Part. Hop thoai Global Seeds xuat hién.
a. Trong hop thoai Global Seeds chon approximate global element size = 0.1.
b. Bim OK > Done d¢ dong hop thoai Global Seeds.
2. Tl thanh Menu Mesh > Part > Bam Yes d¢ chon chi tiét tao luéi. Chi tiét

duoc tao ludi s€ c6 mau xanh son.

Hinh 3.49 Két qua sau khi da chia ludi
Buéc 7: Tao Job, kiém tra va chay tic vu tinh toan
1. Bam chudt kép (hoic chudt phai > Create) 1én Jobs trong Model Tree.

2. O Name dit tén 1a Job-1 va chép nhan model vira dat tén 13 Model-1 > Bam
Continue. Hop thoai Edit Job xuét hién.
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3. Chép nhin mic dinh, bAm OK.

Trude khi chay phan tich chung ta s& kiém tra thong s6 dau vao xem 1a cac thong sd
dau vao da ding chua.

4. Bam chudt phai 1én BeamFrame va chon Data Check.

Cho mét luc téi khi thdy bén dudi Jobs (1) xuit hién BeamFrame (Check
Completed). Viéc kiém tra cho biét mé hinh di da dy du thong s va dic tinh dau vao.

5. Bam chu6t phai 1én BeamFrame > Submit.

Sau khi bAm Submit s& xuét hién thong bio > Bam OK.

6. Chudt phai 1én BeamFrame > Monitor d¢ theo ddi qua trinh phan tich.
Buéc 8: Quan sat két qua
Bam chuot phai 1én BeamFrame (Completed) > Results

Két qua \rng suit:

DR
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i = Y ODE: Job-2.0db Abagus/Standard 3DEXPERIENCE R2017x  Mon Jun 02 22:20:24 SE Asia Standard Time 2025
.)\ Step: Step-1

z X Imcrement 10 Step Time = 3.000
N\ Primary Var: S, Mises

Hinh 3.50 Két qua tng suét

Tur két qua ung suat ta co6 tng suat 16n nhat trén dam nhé hon tng suat cho phép vi
vay két qua bai toan thod man yéu cau dau ra:

Omax = 1,486 X 108Pa < [0] = 2 X 108 Pa
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Két qua bién dang:
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Hinh 3.51 Két qua bién dang

Két qua phan lyc lién két:
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Hinh 3.52 Két qua phan luc lién két
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CHUONG 4: THIET KE HE THONG PIEU KHIEN

4.1. Xay dung biéu dd trang thai ciia hé thong
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Hinh 4.1 Biéu d0 trang thai
4.2. Lwa chon phuwong phép diéu khién: Piéu khién khi nén, dién - thiy lwc...
4.2.1 Diéu khién khi nén
Uu diém:

- Chiu dugc mdi truong khic nhiét

- Cau trac don gian, dé sir chita, bao tri
Nhuoc diém :

- Kho6 mé rong hé thong 16n, phuc tap

- Khéng linh hoat khi thay d6i quy trinh

- Hé théng cdng kénh, nhiéu 6ng din khi
- Khéng phu hop véi diéu khién chinh xac

- Toc do dieu khién cham

SVTH: Trong Tuén, Thién Trinh Huéng Dan: TS. Pham Vin Trung

73



THIET KE HE THONG LAP RAP KINH CHO XE O TO KHACH

4.2.2 Diéu khién dién- khi nén

Uu diém:

Linh hoat d& thay doi chuong trinh

Toc do diéu khién nhanh, chinh xac

Dé dang phéi hop véi cac hé théng tu dong hoa, lap trinh PLC

- D& mo rong chuong trinh,
Nhuoc diém:

- Yé&u cau kién thuc vé diéu khién, 1ap trinh

- Chi phi dau tu, bao tri bao dudng cao
Nhu vay, ta chon diéu khién theo dién- khi nén, phu hop cho hé thng.
4.3 Cac phuong phap thiét ké mach diéu khién dién- khi nén

4.3.1 Phwong dn 1: Thiét ké mach diéu khién theo nhip
Uu diém:

- Khong gidi han s6 bién.
- Khong dung phan tir nhé RS.

- Khi quy trinh hoat dong hay yéu ciu khéac thay d6i thi khong yéu cau thiét ké lai

mach diéu khién
Nhuoc diém:
- Str dung nhiéu ro le tn kém nhiéu chi phi lap dat

4.3.2 Phwong dn 2: Thiét ké mach diéu khién theo ting
Uu diém:

- Khic phuc hién tugng trung tin hi¢u trong diéu khién, minh bach hé théng.

- Khong can thiét phai sir dung cong tic hanh tinh mot chiéu.
Nhugc diém

- Phai thiét ké lai mach diéu khién khi thay d6i quy trinh hoat dong.
- Phuc tap khi diéu khién cho nhiéu ting
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4.3.3 Phwong dn 3: Thiét két mach diéu khién theo biéu do Karnaugh

Uu diém:

- Tbi vu duge phuong trinh logic
- Phu hop véi mach logic don gian, it bién.

Nhuoc diém:

- Gi6i1 han s6 bién dau vao (< 4)

- Kho ap dung cho mach diéu khién c6 relay thoi gian
Nhu vay, phuong an 1: Thiét ké mach diéu khién theo nhip 1a pht hgp cho hé thong.

Biéu do Gracfet:
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—|—-::£I

11

|[ Y11, E+, quayxylanh dén i i1 Smkinh |

—|—E1

12

4| Y12, D+, tirh §&n dén hiittim knh. DCHUE '1'|

—|-u1

13

4@3, -, sodanh I & |

~+ do

14

} Y14, E-, sfanh »pay & i tri ban diu |

-|-eu

15

4| Y15, Fe. firh §n g& kinh 10 xe |

+ 52

16

4| ¥18,D0HUE " 0" |

-J—T-l

17

—| Y17 F-, Iii safanh wé i xi ban du |

S

Phwong trinh logic:
Y1=(51.Y18.f0 + Y1).G.Y,

Y2 = (Y1.Cbh1l + Y2).G. T,
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Y3 = (Y2.al +¥3).G.Y,

Y4 = (Y3.b1 +Y4).G.Y;

Y5 = (Y4.b0 + Y5).G. Y,

Y6 = (Y.a0 + Y6).G. Y,

Y7 = (Y6.T1+Y7).G.Y,

Y8 = (Y7.T2 + Y8).G. Y,

Y9 = (Y8.T3 + Y9).G.Y;,
Y10 = (Y9.c1 + Y10).G.Y,,
Y11 = (Y10.¢0 + Y11).G.Y;,
Y12 = (Y1l.el + Y12).G.Y;5
Y13 = (Y12.d1 + Y13).G.Yy,
Y14 = (Y13.d0 + Y14).G.Y;5
Y15 = (Y14.€0 + Y15).G.Y;g
Y16 = (Y15.f0 + Y16).G.Y;,

Y17 = (Y16.52 + Y17).G.Y;5
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4.4. Xay dung so dd nguyén 1y diéu khién

» - o
L'-l YILANE 2 (&) L'J NTLANH 2(C)

o

VAN | Fan? VAN 3

FANG

Hinh 4.2 So dd nguyén 1y cac xy-lanh va dong co
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Phwong 4n diéu khién theo nhip

+24V @ +24V ov
o’
) b ) 4]
g1 Kisfo o6 k2 K1 K1 BCBT
—— ¥ H—0O - O
K1
i
K3
Kl1 cb1 G K2 bCBom
E t - ° N—N <>_<
—O—
+—{— —N O . i VA
K3
Il
"
K3 5 G K5 K4 K3 B+
+—J— ——0 — N
Kd
K4 c K6 K5 B-
b0 \
'_” -~ . N_N O—‘ 111 \ﬁ —a
K5
1l
"
Ks G KT K6 K3 A-
+—|— —N—HN O i VA .
K6
it
K6 " K8 K7 K6 BClat
. ——O——+ i O
K7 ]
. i}
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_ K8
K7 712 G K10 K8 K7 PCHut1
| N—N O N O——
K8
]
KEI! T3 ﬁ@ K9 K8 DClLat
I ki ks { )— D—”—O—
Ko
1
K . c K1 K10 K9 C+
. ——-a0 — V]
K10
il
K10 g G K2 K11 K10 C-
—i ——-0 | va
K11
11
K11 K13 K12 K11 E+
el G I
i ——O—o A
K12
il
K12 g1 G iz Ki3 K12 D+
—| N—N {3 —e | \/\
K13
1
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K13 ¢ G K15 K14 K13 D-
+——— N—N—C— I Jpu—
4
. S
K16 BCHut2
.:?4 eﬂ . ﬁﬁ;ﬁ Kéﬁ .K1ﬁ
K15
1
K15 S2 c K17 K16 K14 E-
—{— N C— % *—H—\f‘—
K16
1
K16 4 G K18 KT K15 F+
i 00—
KA7
1
KIT g c i Ki
—f— H—N (F——mem
K18
I} K17 F-
G — VA
|1
4]
R G
L T
L

Hinh 4.3 So do nguyén 1y cta hé thdng diéu khién theo nhip
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4.5. Mach logic va két ndi PLC

4.5.1 Mach Logic
o 4 4 4 s 4 LU WY VY W SR 4
N [ [ { { ¢
Y

Hinh 4.4 Mach logic
A K
4.5.2. Két noi PLC
ov o
ca1 K1
ik 00 Qo0 O K1 A
K2 ——i b—\’\_
ald
8 101 Qo1 O K2 =
: 2 . T
3 oz 2 9 oy |
b0 03 Qo3 O Kd
D
S K5 i F——\,L
Y 04 Qo4 O Ks
T £
K6 — ;—\f\_
<. 05 Qos O Ks F
K7 — i—\]\—
g1, 6 Qo6 O K7
d0 K8 e DC Lat
T 107 Q07 O KB —
- K3 —
d1 na Q1o ) K9 DCHut2
\ NS
ig K10 —
o "n Q11 O K10 DCHut1
—_—
ot 112 ’
B
10, 113
™
.82 4
LR 15
|—« cOoM cOoM 3
24V
24V

Hinh 4.5 Két ndéi PLC

SVTH: Trong Tuén, Thién Trinh Huéng Dan: TS. Pham Vin Trung



THIET KE HE THONG LAP RAP KINH CHO XE O TO KHACH

4.6. Lap trinh diéu khién: st dung PLC, vi diéu khién...

4.6.1. Chwong trinh diéu khién PLC:

100 N3 M15 MOO MO.2 P
— |——I \ N @0.1
MO ]
1L
[1]
MO 102 MOO MO3 -
—i} il h U @0.2
MO .2 I
. |
04 MO2 MOO MO4
—{— N— @u.s
MO.3 I
. I
03 MO3 MOO MOG
I — NN {MM
MO .4
. I
101 MOA4 MOO MOGB
— —| L N CM(]_E
MO.5 ‘
. T
M23MO5 MO0
] —] N— @m.s
MO G I
‘ I
06 MOEG MOO M1.0
1] N—N {:rm.?
MOF ‘
1L
[1]
05 MOT MOO M1A1 -
p N N k_m.u
M1.0 I
. |
12 M1.0 MO0 M1.2 -~
—| i —] ! (M1.1
M1
]l
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10 mM11 MO0 M1.3 <
—— N—N (M1.2
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1
0.7 M12 MO0 M1.4 ~
I I N N M3
I | L] 14| II'\.,_
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M5 mMm14 MO0 MO
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M1.1 m1.2 MO.0
el N a@a_a
Qo3
o
M1.0 m1.3 MO.0
| N @m
Q0.4
+—
M1.4 m25 MO.0
el N @u.a
Q05
——
MO.5 MO.6 MO0.0
e N @n_a
Q06
1»—”—
M1.2 M15 MO0
+— o] N @m
Q1.0
0—|
MO.5 m23 MO0
+—1—o]] \ @1.1
Q01
-
MO.0
0—”—
@)

Hinh 4.6 Chuong trinh PLC
4.6.2. Gi6i thiéu vé PLC Simens S7-1200 va phdn mém ldp trinh Tia Portal

4.6.2.1. Gi6i thi¢u vé PLC Simens S7-1200

PLC Siemens S7-1200 13 mot trong nhitng dong bo diéu khién logic kha trinh
(Programmable Logic Controller - PLC) do hing Siemens (Pirc) san xuat, thuoc dong
SIMATIC S7. Pay la dong PLC ¢& nhé duoc thiét ké v6i muc tiéu diéu khién cac ing
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dung tu dong hoa c6 quy mé vira va nho, nhung van dam bao hiéu suit va tinh linh hoat

cao.

Hinh 4.7 PLC Simens S7-1200
Pic diém noi bat:

- Thiét ké nho gon, dé dang lap dit trong cac ta dién cong nghiép.

- Tich hop cong Ethernet tiéu chudn cho truyén thong va lap trinh.

- HO tro giao tiép v6i cac giao thirc nhu PROFINET, Modbus TCP/IP.

- Kha ning mé rong cao: C6 thé mo rong voi cac mo-dun /O, mo-dun truyén
thong, mo-dun chirc ndng dac biét.

- Tich hop bo dém tdc d6 cao (HSC), PWM/PTO, gitp diéu khién dong co, cam
bién encoder, v.v.

- B xir Iy hiéu ning cao, dap tng tot cho cac tmg dung diéu khién thoi gian thyec.

Phan mém lap trinh PLC: S7-1200 duoc 1ap trinh bang phan mém TIA Portal
(Totally Integrated Automation Portal), ngdn ngit 1dp trinh nhu LAD (ladder), FBD
(Function Block Diagram), STL (Statement List).

4.6.2.2. Gi6i thiéu phan mém lap trinh S7-1200 Tia Portal

TIA Portal 12 viét tat cia cum tir Totaly Intergrated Automation Portal, ddy 1a tén
mot phﬁn mém dung dé thiét ké, 1ap trinh va giam séat hé théng PLC va HMI cua
Siemens. Phan mém nay hd trg gan nhu dy du cac dong PLC Siemens nhu PLC S7-
1200, PLC S7-1500, PLC S7-300, PLC S7-400, bién tin Siemens, Simatic ET200SP va
HMI Siemens.

TIA Portal duoc Siemens cong bd va dp dung rong rai vao nim 1996. Phan mém
dugc tich hop day du cac chic nang lap trinh voi giao dién than thién gitip ngudi dung
dé dang thyc hién céc tac vu lién quan dén PLC nhu cai dat, chay chuong trinh, giam

sat trang thai.
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Hinh 4.8 Giao dién phan mém Tia Portal V16

U'u diém cia Tia Portal:

- TIA Portal cung cap mot giao dién nguoi dung truc quan, dé st dung voi day du
cac cong cu va tinh ning hd tro cho viéc 1ap trinh PLC.

- Phin mém c6 thé két ndi vé6i nhiéu loai thiét bi Siemens nhu PLC, HMI, cam
bién,...

- TIA Portal tich hop tit ca cac tac vu lién quan dén hé thong ty dong trong mot giai
phap duy nhat tir thiét ké dén 1ap trinh, gidm sat va quan 1y.

- Céac cong cu duoc tdi wu héa gitip ngudi dung xtr 1y cac tac vu lién quan dén hé
théng tu dong mot cach nhanh chéng va hiéu qua.

- Phan mém hd trg nhidu ngdn ngir nhu tiéng Anh, Pirc, Tdy Ban Nha. ..

- HO tro tinh nang quan ly dir liéu giup ngudi dung dé dang quan 1y céc tai nguyén

lién quan dén hé théng tu dong.
Nhwoc diém ciia Tia Portal:

- Do tich hop rat nhiéu cac tinh ning trong phan mém cho nén yéu cau k¥ thuat vién

1ap trinh sir dung phan mém phai c6 kién thirc chuyén mon cao.
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4.6.2.3. Lap trinh & phin mém Tia Portal
Két nbi phan mém Tia Portal véi PLC S7 1200:
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Hinh 4.9 Két nbi phan mém Tia Portal
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Lap cac bién dau vao, dau ra, bién trung gian, bién nho:
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Chuong trinh dugc 1ap trinh trén phan mém Tia Portal
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CHUONG 5: CHE PQ VAN HANH VA BAO DUONG

5.1. Quy trinh van hanh hé théng ldp rap kinh

Quy trinh van hanh hé thng 1ap rap kinh 6 t6 khach tw dong dugc thiét ké nham
hd tro cong nhén trong qua trinh lip rap kinh, dam bao qua trinh lap rap dién ra mot
nhanh chong, dat d§ chinh xac cao va tuan thu cac tiéu chun an toan lao dong. H¢ théng
tich hop cac thanh phan diéu khién khi nén, phdi hop voi bo diéu khién logic kha trinh
(PLC) dé thuc hién tun tu cac thao tac nang ha, di chuyén ngang, dong keo 1én bé mat
kinh va lap dat kinh 1én khung than xe khach.

Buéc 1: Chuan bi va kiém tra so bd hé thong:

Truée khi tién hanh van hanh, hé théng can dugc kiém tra va chuan bi k¥ ludng

dé ¢am bao hoat dong 6n dinh va an toan.

- Kiém tra céc ngu@)n dién va khi nén: Xac minh tinh on dinh cua ngu6n dién va
dam bao ap suat khi nén dau vao dat gia tri ti thiéu theo yéu cu k¥ thuat (> 6 bar).

- Khoi dong va kiém tra bo diéu khién PLC: Cap ngudn cho bo diéu khién PLC va
theo ddi trang thai trén man hinh HMI (Human-Machine Interface) dé x4c nhan hé thong
khong bao 16i.

- Kiém tra hoat dong cua cac cam bién va van dién tir: Thuc hién kiém tra chirc
nang cua cac cam bién va céc van dién tir diéu khién khi nén thong qua dén tin hi¢u hodc
giao dién diéu khién.

- Kiém tra co ciu giac hut chan khong: Panh gia do kin khit cta cac gidc hut chan
khong va dam bao hé thong tao di1 p suat chan khong can thiét dé ga kep va giir kinh

mot cach an toan trong sudt qua trinh thao tac.
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Budc 2: Pua kinh 1én bang tai:

Hinh 5.1 Kinh duoc dong thanh ting 16 nhap vé nha may

Kinh dugc cong nhan dua vao hé thong thong qua hé thong bing tai cong nhan
thao tac thu cong dat vao vi tri tiép nhan da duoc dinh san.

- Phat hién Kinh trén bang tai: Cam bién duoc lép dat tai vi tri tiép nhan s& phat
hién sy hién dién ctia phoi kinh va truyén tin hiéu logic vé bo diéu khién PLC.

- Mang dan hudng trén bing tai gitp tAm kinh trén bang tai di chuyén dén vi tri
x4c dinh nhu da thiét ké.

Buéc 3: Péng keo 1én xung quanh bé mit cac goc kinh

Sau khi kinh di dugc dinh vi chinh xéc, hé thong tién hanh diéu khién co cau dong

keo vao xung quanh vién kinh:

- Kich hoat xi lanh khi nén (1) day hé thong dong keo theo phwong ngang: PLC
diéu khién van dién tir twong tmg dé cap khi nén vao xi lanh, thuc hién hanh trinh day
hé théng dong keo cho kinh theo phwong thing ngang.

- Kich hoat xi lanh khi nén (2) ddy khu6n déng keo theo phuong thang dimg: PLC
diéu khién van dién tir twong Gng dé cip khi nén vao xi lanh va dong thoi didu khién
dong co bom keo, thyc hi¢n hanh trinh déy khuon dong keo ap sat vao bé mat kinh sao
cho keo dinh 1&n bé mit kinh.

- Xi lanh khi nén (2) va (1) 1ui vé sau khi d3 cong tac: sau khi keo di dugc dong
1én bé mit kinh thi PLC diéu khién van dién tir twong Gmg dé cap vao xi lanh 1am cho xi
lanh [0i vé vi tri ban dau.

- Két thuc qua trinh dong kéo chuan bi cho qué trinh 1ap kinh.
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Buéc 4: Lat kinh va dinh vi trwéc khi chuén bi Lip rap

Kinh duoc co céu lat kinh 14t nguoc 180° tur vi tri ban dau dén vi tri yéu cau va bé

mit dong keo dugc Gp xudng.

- Kich hoat dong co cua co cAu 14t kinh: PLC diéu khién dong co hat chan khong
va dong lat kinh, cac giadc hut chan khong tién hanh hat bé mat kinh va co ciu 14t kinh
thuc hién chun dong 1at kinh dén vi tri cum dinh vi tim kinh.

- Céc xi lanh khi nén duoc diéu khién dé dinh vi lai kinh vira méi dwoc 1at: PLC
xuét tin hiéu diéu khién céc xilanh khi nén dua céac ctr dinh vi tinh tién tiép xuc vo1 cac
canh tAm kinh.

- Xac nhan trang thai kinh da duoc dinh vi: cac cong tac hanh trinh sé& giam sat va
gui tin hiéu phan hoi vé PLC dé xac nhan phdi kinh da duoc dinh vi dang vi tri, dam

bao vi tri chinh x4c cho cac budc tiép theo.
Budc 5: Pua kinh ga 1én khung than xe:

Tai vi tri 1ap rap, phoi kinh duoc xi lanh day ra va dinh vi chinh x4c vao khung than xe
khach.

- Pua kinh xudng khung than xe: PLC kich hoat van dién tir dé diéu khién céc xi
lanh nang ha va xi lanh xoay, dua phoi kinh ra dtng vi tri 1ap rap trén khung than xe.

- Binh vi Phéi Kinh: Cong nhan can chinh vi tri ctia kinh sao cho khdp vai cac
diém chuén thiét ké trén khung than xe.

- C6 dinh Tam thoi Phoi Kinh: Sir dung cac cong cu hd trg nhu tay hit chan khong
hodc co cau kep dé giir on dinh phoi kinh trong khoang thoi gian cho keo dén kho.

- Giai phong Co cdu Ga kep: Sau khi phéi kinh di dugc ¢ dinh tam thoi, cong
nhan s& nhan nat 4n nha kinh PLC s& ngat ngudn cdp cho may bom chan khong, giai

phong luc hit, nha phoi kinh va cac xilanh khi nén i vé vi tri ban dau.
Buéc 6: Kiém tra chit lwong lip rap

Sau khi hoan tat qua trinh lap rap, cong doan kiém tra chat lugng duoc cong nhan

thuc hién dé dam bao tinh chinh xac va an toan cua bé mat keo duogc dan.

- Kiém tra vi tri va d0 kin khit: st dung cac thiét bi do kiém dé xac nhan vi tri lip
dat va do kin khit gitra phoi kinh va khung than xe nam trong pham vi dung sai cho phép
(khoang cach gitra 2 tim kinh 12 4 — 5 mm).

- Kiém tra bé mit kinh: dam bao bé mat phoi kinh khong xuat hién cac khuyét tat

nhu tray xudc, nut vo hoac c6 di vat bam dinh.
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- Panh gia va xac nhan chét luong: néu két qua kiém tra dat yéu cau k¥ thuat, san
pham s& duoc chuyén sang cong doan tiép theo. Truong hop khong dat yéu cau, cong

nhén s& tién hanh diéu chinh hodc thuc hién lai qua trinh lép rap.
Buéc 7: Két thiic mdt chu trinh va chuén bi cho chu trinh méi

Sau khi hoan tat viéc lép rap va kiém tra chat luong, hé théng s€ tu dong hodc dugc

diéu khién dé tro vé trang thai ban dau, sin sang cho chu trinh 1ap rap tiép theo.

- Thu hdi co cdu chip hanh: PLC diéu khién céc xi lanh khi nén tro vé vi tri xuét
phat ban dau.
- Chuyén sang trang thai chd: Hé thong chuyén sang trang thai cho, san sang tiép

nhan kinh méi tir hé thong bang tai cap phéi hodc thao tac cta cong nhan.

Quy trinh van hanh duoc moé ta va thé hién gop phan giam thiéu sai sot do yéu tb
con ngudi, ndng cao ning suat va dam bao cac yéu cau vé an toan trong qua trinh lap
rap kinh 6 t6 khach. Viéc giam sat va diéu khién chit ché thong qua hé théng cam bién
va bo diéu khién PLC tao nén mot quy trinh van hanh c6 tinh h¢ théng, khoa hoc va hiéu

qua.
5.2. Cac buée kiém tra chat lwong sau lip rap

Cong tac kiém tra chat lwong 1a mot giai doan then cht nham dam bao kinh dugc lap
rap vao khung than xe khach tudn thu cac yéu cau k¥ thuat va tiéu chuan an toan van
hanh.

Budre 1: Kiém tra vi tri Iip rap twong ddi

Muc dich cua budc nay 1a xac dinh vi tri 1ap dét thuc t€ ctua kinh so véi cac moc

chuan thiét ké trén khung than xe.

- Phuong phap do: Str dung mat thudng hay sir dung cac cong cu chuyén dung nhu
thudce cap dién tur, thudc do toa do hodc hé théng do laser dé xac dinh cac kich thuége va
sai 1éch vi tri cua kinh theo cac phuong X, Y, Z so v4i ban vé k¥ thuat.

- Tiéu chi d4nh gia: Pam bao vi tri cic canh va goc ciia kinh nam trong pham vi
dung sai cho phép so véi kich thudc thiét ké, khong co hién twong léch vi tri hodc

nghiéng qué muec.
Budrc 2: Kiém tra d9 kin khit ciia 16p keo két dinh

Budc nay nham phat hién cac khe hé hodc 10 ri tiém an giita kinh va khung than

xe, ngdn ngua sy xam nhap cua khong khi va nude.
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- Phuong phép kiém tra:
e Kiém tra bang mit thuong: Quan sat k§ ludng dudng tiép xtc giita kinh
va khung xe dé phat hién cac khe ho 16n.
e Phuong phép phun chat 16ng thim thau: St dung dung dich tham thiu va
chat hién mau dé phat hién cac vét nit té vi hodc khe hd nho trén bé mat mébi ghép.
e Phuong phap thir 4p suat khi: Sir dung thiét bi tao ap suat dé kiém tra do
kin khit duéi diéu kién ap suat nhat dinh.
- Ti€u chi danh gia: Pam bao khong c6 khe hé lién tuc hodc ro ri chat long/khi tai

duong tiép xtc giita kinh va khung xe vuot qué tiéu chuan cho phép.
Budéc 3: Panh gia chat lwgng lién két keo dan

Muc dich ctuia budc nay la dam bao dd bén va tinh lién tuc cua 16p keo déan, yéu

to then chot cho su 6n dinh va an toan cua kinh.

- Phuong phép kiém tra:
e Kiém tra bang mat thuong: Quan sat bé miat keo dan dé dam bao 16p keo
dugc phan bd déu, khong bi gian doan hoac thiéu hut.
e Kiém tra 46 bam dinh (phuong phap khong pha huay): Stir dung cac dung
cu do luc kéo hoac luc déy nho dé danh giad so bd do bam dinh cua keo.
- Ti€u chi danh gid: Lop keo déan phai lién tuc, khong co6 bot khi 16n, dugc phan )
déu va dat do cung, d6 bam dinh theo yéu cau ky thuat.

Buéc 4: Kiém tra chit lwong bé mit kinh

Budc nay nham phat hién cac khuyét tat bé mit c6 thé anh huong dén tAm nhin va tinh

tham my cua sdn pham.

- Phwong phap kiém tra:

e Kiém tra bang mat thuong dudi didu kién anh sang tiéu chuin: Quan sat
k¥ ludng toan bo bé mat kinh dé phat hi¢n cac vét tréy xudc, nut vo, mé hodc cac di vat
bam dinh.

e Sir dung dén pin hodc ngudn sang chuyén dung: Chiéu anh sang xién goc
1én bé mat kinh dé 1am ndi bat cac khuyét tat nho.

- Tiéu chi danh gia: B& mat kinh phai sach s&, khong c6 cac vét tray xudc, niit v

hozc di vat vuot qua gidi han cho phép theo tiéu chuan chit luong.
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5.3. Hwéng din bao tri, bao duwdng hé thong

Pé dam béo hiéu suit hoat dong on dinh, do tin cay cao va kéo dai tudi tho cua
hé thdng lip rap kinh tu dong, cong tac bao tri va bao dudng dinh ky 13 vo cung thiét

yéu. Duéi ddy 1a quy trinh hudng din chi tiét duoc phan loai theo chu ky thuc hién:
5.3.1. Bdao dwong hang ngay:

Kiém tra va v€ sinh cdc cam bién nham dam bao do chinh xac va tin cdy trong

hoat dong thu thap dit li¢u, tranh hién tugng sai 1éch tin hi¢u do bui ban hodc vat can.

Kiém tra ap suat h¢ thong khi nén tai cac di€ém do chinh, thyc hi¢n diéu chinh vé
murc 4p suat quy dinh cua nha san xuat (n€u can thiét) dé dam bao luc tac dong va tdc

do phan tng ctia cac co cau chap hanh khi nén.

Ra soat cac két ndi co di¢n va duong 6ng dan khi nén, ddm bao kin khit va chac
chan tai cac di€m noi, loai tru triét dé hién tugng ro ri khi hoac 16ng 1éo ti€p xuc dién co

thé gay mat an toan va giam hiéu suat.
5.3.2. Bdo dwong hang tuin:

Kiém tra, bdi tron dinh ky cac cau kién chuyén dong chinh nhu xi lanh khi nén,
hé thong dan hudng tuyén tinh (ray truot, bac trugt) bang loai ddu/md boi tron chuyén
dung. Cong tac nay nham duy tri hoat dong tron tru, giam thiéu ma sat, mai mon va tiéng

A

on.

Kiém tra va vé sinh hodc thay thé 13i loc khi nén (néu can) nham dam bao chat
lwong nguon khi cung cap cho hé thong ludn sach, kho, ngan ngtra bui ban, hoi am va

dau 13n trong khi 1am hong cac van diéu khién va xi lanh.

Kiém tra, ra soat va hiéu chinh céac thong sb cai dit trén Bo diéu khién kha trinh
(PLC) theo yéu cau van hanh thyuc té hodc quy trinh cong nghé da duoc tbi wu hoa.
5.3.3. Bao dwong hang thang:

Kiém tra, danh gia tinh trang va thyc hién thay thé cac chi tiét, vat tu tiéu hao c6
nguy co hao mon cao trong qué trinh hoat dong nhu gioang, phdt lam kin cua xi lanh

khi nén, cac loai loc tinh.

Tién hanh kiém tra va hi€u chuan lai cac thi€t bi cdm bién va co cau chap hanh
(van dién tur, ddng co, giac hut chan khong,...) dé dam bao dd chinh x4c va phan Gng

kip thoi, dong bo clia hé thong diéu khién.
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Thuc hién kiém tra, bao dudng tong thé may nén khi theo khuyén céo ctia nha
san xudt nham duy tri ngudn khi nén 6n dinh vé ap suét va luu luong, dam bao hoat dong

lién tuc va hiéu qua cua toan hé théng.
5.3.4. Bio dwong dinh ky (Thuc hién it nhdt 02 lan/nim):

Tién hanh kiém tra, danh gia tong thé tinh trang k¥ thuit cia toan b hé thong,

bao gdm két ciu co khi, hé thdng khi nén, hé théng dién va hé théng diéu khién.

Ra soat, phat hién va thuc hién thay thé kip thoi cac cau kién, b phan c6 dau
hiéu hu hong, xudng cap, bién dang hodc khong con dam bao tiéu chuan k¥ thuat va yéu

cau van hanh an toan.

Kiém tra hé thong diéu khién dé t6i wu hoa hiéu ning hoat dong, khic phuc 15i

(néu co) va tich hop céac tinh ning nang cao.
5.4. Cac sur ¢ thuong gip va cach khic phuc

Trong qua trinh van hanh va khai thac hé thong lap rap kinh tu dong, viéc phat
sinh cac su ¢b k¥ thuat 1a khong thé tranh khoi. Viéc nhan dién chinh xéc nguyén nhan
va ap dung kip thoi cac bién phap khic phuc 1a yéu t6 then chdt dé duy tri hoat dong
lién tyc va hiéu qua. Dudi day 1a tong hop cac su cd thuong gip cing véi phan tich

nguyén nhan tiém an va cac bién phap xur 1y tuong tng:
5.4.1. Sw cé: Hé thong khéng khéi dpng:
Nguyén nhan:

- M4t ngudn cung cip ning luong dién chinh cho hé thong diéu khién va truyén
dong.

- Cong tic cAp ngudn tong hodc cac cau dao bao vé chua duge kich hoat hodc gip
su ¢d.

- B6 diéu khién kha trinh (PLC) hodc cac cong tic hanh trinh lién quan gip 15i

chtrc ning hodc chua dugc dong ngat ¢ trang thai ban dau.
Bién phap khic phuc:

- Kiém tra tinh trang két ndi ngudn dién ludi, nguon cap cho tii diéu khién va cac
thiét bi ngoai vi.

- Kiém tra trang thai cac cong tac ngudn, ciu dao, dam bao chiing dang & vi tri bat
(ON).

- Kiém tra trang thai hoat dong cua PLC (den bao nguén, trang thai RUN/STOP),

thuc hién thao tac reset hodc chuan doan 161 dya trén ma 101 hién thi (néu c9).
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5.4.2. Sw co: Co ciu chip hanh dang Xi lanh khi nén khéong hoat dong hoic hoat
dpng bit thuwong:

Nguyén nhan:

- Ap suét khi nén cung cép cho hé théng khong dat murc yéu cau van hanh cia xi
lanh.

- Van diéu khién khi nén (Van dién tir) cip cho xi lanh gip truc tric, ket co cdu
hodc cudn day dién tir bi hong.

- Xi lanh khi nén bi ket pit-tong hoac can xi lanh do tich tu bui ban, mon phdt lam
kin hodc 1éch co ciu lép dat.

- Pudng 6ng dan khi nén téi xi lanh bi tic nghén hodc ro ri nghiém trong.
Bién phap khic phuc:

- Kiém tra va diéu chinh 4p suat hé théng khi nén vé muc chuin quy dinh trén bo
diéu ap.

- Kiém tra trang thai hoat dong ctia Van diéu khién khi nén, vé sinh, chuan doan
18i va thay thé néu can thiét.

- Kiém tra, vé sinh, boi tron can xi lanh va thuc hién kiém tra chirc nang. Néu xi
lanh b1 ket ndng hodc hong héc co khi, can tién hanh stra chita hodc thay thé.

- Kiém tra toan bd duong éng dan khi, cac khép ndi dé phat hi¢n va loai bo tac

nghén, sira chira diém ro i.
5.4.3. Sw cé: Kinh khong dwoc kep gii hodc giiv khéng chdc chdn
Nguyén nhan:

- Gioang hodc cdc hut chan khong trén co cau kep/gitt bi hong, chai ctng, rach
hozc bam buyi ban dan dén mat kin khi va mat ap suat ctia khi nén lam giam Iyc hut.

- Hé thdng tao chan khong (bom chan khong, cac giac hat chan khong) khong dat
ap suét Am can thiét hoac gap su cd.

- B& mit tam kinh bi bAm bui ban, dau md, hoi 4m hogc ¢ di vét can tré viée tao
chan khong kin.

- L3i diéu khién lién quan dén thoi gian hodc tin hi¢u kich hoat co ciu kep/gitr.
Bién phap khic phuc:

- Kiém tra tinh trang giodng/giac hut, v¢ sinh sach s€ hodc thay thé cac chi tiét b

hong, mon.
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- Kiém tra hoat dong cua dong co chin khong, diéu chinh ap suit chan khong dat
muc quy dinh.

- Vé sinh k¥ ludng bé mit tdm kinh trudce khi thue hién thao tac kep giit, dam bao
bé mat khé rao va sach bui.

- Kiém tra lai chuong trinh diéu khién lién quan dén thoi diém va tin hiéu kich hoat

co cau kep/giit.

5.4.4. Sw cé: Sai léch hodc khéng thwe hién dwoc thao tic dinh vi kinh:

Nguyén nhén:

- Cam bién dinh vi hay cac cong tic hanh trinh bi hong, sai léch vi tri lap dat, bam
bui ban hodc khong nhan dién dugc doi tuong (canh/goc kinh).

- Céc co cdu truyén dong cua hé théng dinh vi gip su ¢d co khi hodc diéu khién.

- Thong sb cai dit trong chuong trinh diéu khién PLC lién quan dén vi tri, hanh
trinh hodc toa d dinh vi bi sai léch so véi thiét ké.

- Khéi lugng hodc kich thudc tim kinh khong dang so véi thiét ké, gay anh huong

dén d6 chinh xac dinh vi.
Bién phap khic phuc:

- Kiém tra hoat dong, vi tri lép ddt va vé sinh cam bién dinh vi va cac cong tac
hanh trinh. Thyc hién hiéu chuan hodc thay thé cam bién va cong tac hanh trinh bi 15i
(néu can).

- Kiém tra tinh trang hoat déng cua cac co cu truyén dong, khic phuc su cb co
khi hoic 15i tir bo diéu khién motor (driver).

- Ra soat va hiéu chinh lai cac thong s6 lién quan dén dinh vi (offset, gid1 han hanh
trinh, toa d6 diém) trong chwong trinh diéu khién PLC.

- Pam bao tim kinh dua vao hé théng nam trong pham vi kich thudc va khéi lugng

cho phép.
5.4.5. Sw cé: Cianh bdo hodc ngit hé thong do dp sudt khi nén thip:
Nguyén nhén:

- May nén khi gap su cd ky thuat, khong hoat dong, hodc ap suét cai dat trén may
nén qua thap.

- Hé thong dudng dng dan khi chinh hodc cac nhanh r& bi 1o ri khi nén nghiém
trong tai cac diém ndi, van, hodc thiét bi.

- B0 loc khi nén téng hodc céc bod loc cuc bd bj tic nghén nghiém trong do tich tu

bui ban, hoi am va dau, lam gidm luu lugng va ap suat khi.
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- Lo1 cam bién 4p suat khi nén, dua ra tin hiéu sai vé mirc ap suat.
Bién phap khac phuc:

- Kiém tra hoat dong ctia M4y nén khi, chuan doan va tién hanh stra chita néu cd
su cd. Pam bao 4p suat dau ra cia may nén dat yéu cau.

- Ra so4t toan bo hé théng dudng dng, khép ndi nhanh, van khi nén dé phat hién
va khéc phuc triét dé cac diém ro ri khi.

- Kiém tra tinh trang B0 loc khi nén, thuc hién v¢ sinh hodc thay thé 151 loc bi tic
nghén.

- Kiém tra hoat dong va tin hiéu cia cam bién ap suét, hiéu chuin hodc thay thé
néu b 15i.
5.4.6. Sw cé: Hé thong hoat dong khéng on dinh, chdp chon hodc gidn doan:

Nguyén nhan:

- Cac két ndi dién (day din, jack cam, terminal), két ndi khi nén (6ng, khop nbi)
hoic két ndi co khi (bulong, dai 6¢) bi long 1¢o, tiép xtc kém hoic rung dong.

- Chuong trinh phan mém diéu khién PLC/HMI bi 15i logic, xung d6t 1énh hodc
can duoc cap nhat phién ban méi.

- Céc chi tiét co khi chuyén dong chiu tai trong cao bi mon, bién dang, ro rao vuot
qué gidi han cho phép (vi du: bac dan, banh rang, ray trugt).

- Nhiéu tin hiéu dién tir tir cac thiét bi cong suét 16n gay anh huong dén hoat dong
ctia cam bién va bo diéu khién.
Bién phap khic phuc:

- Kiém tra, ra soat va siét chit lai toan bd cac két ndi dién, khi nén va co khi trén
toan hé thong.

- Kiém tra, chuén doan 13i, cap nhat hoac cai dat lai chuong trinh phén mém diéu
khién.

- Péanh gia tinh trang céc chi tiét co khi bi mon, hu hong thong qua kiém tra tryc
quan va do dac. Lap ké hoach thay thé kip thoi cac chi tiét khong con dam bao tiéu
chuan.

- Kiém tra h¢ théng ndi datva cac bién phap chdéng nhiéu tin hi¢u dién (vi du: di

day tin hiéu riéng biét, sir dung cap chong nhiéu).
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CHUONG 6: CHE TAO MO HINH

6.1. Lwa chon phwong phép ché tao mé hinh

Dé ché tao mo hinh hé thdng lap rap kinh, can lya chon phuong phép ché tao phi hop
dua trén cac yéu td nhu do chinh xac, chi phi, thoi gian, va kha nang gia cong. Cac

phuong phap dugce xem xét bao gom:

- Gia cong truyén thong: St dung cac phuong phap nhu cit, phay, tién, han dé ché
tao cac chi tiét co khi nhu khung dim, co cdu giac hit, va gia ga xi lanh.

- In 3D: Str dung cong nghé in 3D dé ché tao cac chi tiét phtrc tap hodc cac by phan
nho véi d6 chinh x4c cao, phu hop cho céc chi tiét thir nghiém.

- Gia cong CNC: Ap dung cho cac chi tiét yéu cau do chinh x4c cao, nhu cac bo
phan ciia co cau kep hodc khung da.

- Két hop nhiéu phuong phéap: Sir dung gia cong truyén théng cho céc chi tiét 16n
yéu cau do chinh xac cao, in 3D cho cac chi tiét nho va kho gia cong

> Phwong phap dwoce chon: két hop nhiéu ph gia cong truyén thong két hop véi

in 3D duoc lya chon vi céc ly do sau:

- Hiéu qua chi phi: Gia cong truyén thong phu hop cho cac chi tiét yéu cau do
chinh xéc trong khi in 3D giam chi phi cho cac chi tiét nho va phirc tap.

- Thoi gian ché tao: In 3D giup rat ngin thoi gian ché tao cac chi tiét thir nghiém,
trong khi gia cong truyén thong dam bao d6 bén cho cac chi tiét chiu lyc.

- Tinh linh hoat: D& dang diéu chinh thiét ké trong giai doan thir nghiém bang cach
in lai céc chi tiét nho néu can.

- Phi hop v6i quy mdé mé hinh: M6 hinh thir nghiém khong yéu cau do chinh xac

tuyét doi nhu san xuét thuc té, nén phuong phap nay dap tng tét nhu cau.
6.2. Gia cong va lip rap cac chi tiét

Qua trinh gia cong cac chi tiét va lép rap mo hinh duoc thuc hién dua trén bo ban vé k¥
thuat chi tiét da duoc thiét ké va hoan thién trong cac chuong trude. Quy trinh bao gom

cac budc chinh nhu sau:
6.2.1. Gia cong cdc chi tiét ciu thanh:
Khung dam chiu lwe:

Vit liéu: St dung nhom dinh hinh c6 kich thudc 20 X 20 va céac ke goc vuodng

dé lap thanh khung chiu lyc dam bao do cimg viing va kha nang chiu tai ciia két cau.

SVTH: Trong Tuén, Thién Trinh Huéng Dan: TS. Pham Vin Trung 104



THIET KE HE THONG LAP RAP KINH CHO XE O TO KHACH

Hinh 6.1 Nhom dinh hinh kich thudc 20 X 20

Hinh 6.2. Ke vudng nhom dinh hinh 20 x 20
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Phuong phép gia cong: Thuc hién cit cic thanh nhém dinh hinh theo dung kich
thudc va goc cét yéu cau trong ban v& bang may cit cua dia kim loai. Céc thanh thép
sau d6 dugc ghép ndi véi nhau bang ke vudng va bu 1ong M4 dé tao thanh cau trac

khung ddm dang lu6i khong gian, dam bao d6 bén két ciu theo tinh toan.
Xt Iy bé mat: Cac bé mit cit duoc danh bong va xir 1y ba-via.
Co céu Kkep giit bang chian khong:

Vit liéu: Cao su Nitrile (NBR) dugc st dung cho cac cdc hat chan khong do dic
tinh dan hdi va kha nang 1am kin tét. Cac bo phan két ndi va ga do co thé sir dung nhom
hop kim hodc nhya k¥ thuat ABS.

Hinh 6.3 Than giac hat chan khong
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Hinh 6.4 Giac hut chan khong DP20 — 2 16p

Hinh 6.5 DPong co hat chan khong
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Phuong phap gia cong: Céc coc hiit chan khong c6 thé duge dit mua cac loai giac

hut tiéu chudn sin c6 trén thi truong véi thong sé phu hop.

Kiém tra: Sau khi gia cong/mua vé, cac cbe hut duge lap ghép v6i bo phan két

ndi va tién hanh kiém tra kha ning 1am kin khi tao chan khéng.
Xi lanh khi nén va Van diéu khién khi nén:

Vat liéu: Xi lanh khi nén va van dién tir 13 cac thiét bi tiéu chuén cong nghiép,
duoc lya chon dua trén cac thong ) ky thuat yéu cau vé hanh trinh, luc tac dong, dién

ap diéu khién, va luu luong khi. Céc thiét bi nay dugc mua sin tir cac nha cung cap uy

tin.

Hinh 6.6. Xi lanh khi nén MAL 16 X 100
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Hinh 6.7 Dé g4 xi lanh khi nén MAL 16

Hinh 6.8 Van dién tir khi nén 5/2 4V210-08 24VDC (1 cudn hut)
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Gia cong: Khong thuc hién gia cong céac chi tiét chinh cua xi lanh hay van. Chi

thuc hién cac cong doan chuén bi lép dat va diéu chinh ban dau.

Kiém tra: Trudc khi 1ap vao hé théng, can kiém tra p suat hoat dong ti da cho
phép, hanh trinh chuyén dong (d6i véi xi lanh) va chirc ning dong/mé (ddi voi van dién
tu).

Hé thong bing tai:
Vit liéu: Khung bang tai str dung nhom dinh hinh 20 x 20. Bé mit bang tai st

dung day dai cao su hodc vat li¢u phu hop khac c6 do ma sat can thiét.

Hinh 6.9 Bang tai PVC xanh 14 10cm, chu vi 150cm

Hinh 6.10 Pong co giam tc kém encoder 12V 65RPM (Bing tai) - Truc 6mm
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Phuong phap gia cong: Khung bang tai duoc cit va lap ghép. Lip dit dong co

truyén dong (vi du: dong co DC c6 hop giam tdc), hé thdng con lin va day dai

Kiém tra: Kiém tra do cing ctua ddy dai, dam bao chuyén dong tron tru. Kiém tra

hoat dong cua dong co va chirc nang nhan di€n ctia cam bién.

Cac by phan khac:

Hinh 6.11 B ngudn t6 ong 24V — 10A

Hinh 6.12 Thanh ray truot dan huéng

SVTH: Trong Tuén, Thién Trinh Huéng Dan: TS. Pham Vin Trung 111



THIET KE HE THONG LAP RAP KINH CHO XE O TO KHACH

Hinh 6.13 Dong co budc 42 - 48mm
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Hinh 6.14 Cac chdt chin va chdt d& duge in 3D
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Hinh 6.15 Cac dau chét cit dinh vi duogc in 3D

6.2.2. Lip rdp mé hinh hoan chinh:

§E>

=M ® K

Sau khi céac chi tiét cAu thanh d3 duoc gia cong va kiém tra so b, tién hanh 1ip rap

chung lai dé tao thanh mé hinh hé théng hoan chinh theo ban v& lip tong thé:

Lép rap khung dam: Pinh vi va c6 dinh khung dam chiu luc trén bé d& thi nghiém.

St dung bu 16ng, dai ¢ va cac co cdu diéu chinh dé dam bao khung dat d6 thing bang

va do vuong goc can thiét. Thuc hién kiém tra so bd do clting virng cua khung bang cach

tac dung tai trong gia dinh.
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Hinh 6.16 Khung nhom sau khi da duoc lap rap

Lap rap hé thong bang tai: Lap dat module bang tai vao vi tri da xac dinh trén
khung dam. Két n6i dong co bang tai vai ngudn dién va bo di€u khién toc dd (néu co).
Can chinh vi tri cac cam bién dé dam bao chiing nhéan dién chinh xac vi tri cua tam kinh

trén bang tai.

Hinh 6.17 Hé théng bing tai sau khi da duoc lap rap
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Hinh 6.19 cum xy lanh nang va xoay kinh
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Hinh 6.20 M6 hinh sau khi d4 duoc lip rap va ndi day dién khi nén

6.3. Thir nghiém hoat dong ciia mo hinh

Muc dich thir nghiém: Viéc thir nghiém hoat dong ctia mé hinh hé thdng lip rap
kinh dugc thyuc hién nham kiém chimg tinh kha thi cta thiét ké, danh gia hiéu suat hoat
dong cua cac co c4u chinh (bang tai, co cau giac hut, xi lanh khi nén, va hé théng diéu
khién.. .), va xac dinh cac van dé tiém an trude khi trién khai thuc té vao day chuyén
san xuét ciia Cong ty HAECO.

Phuong phép tir nghiém: M6 hinh thir nghiém dugc ché tao dya trén cac ban vé
k¥ thuat va cac thong sé da tinh toan trong cac chuong trude. Qué trinh thir nghiém
dugce thuc hién tai noi ché tao va lép rap mo hinh.

% Chuén bj thir nghiém:
- Kiém tra hé thong: Kiém tra toan bo cac thanh phan ctia mo hinh, bao gém khung
dam cua hé thong, hé thdng bang tai, co cdu giac hut chan khéng, xi lanh khi nén,
va hé théng diéu khién PLC. Pam bao cac két nbi dién, khi nén, va co khi hoat

dong 6n dinh.
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Cai dat thong s6: Cai dat cac thong s6 diéu khién trén PLC (trinh ty kich hoat cac
van dién tir, déng co hit, tc d6 cua dong co step) theo cac gia tri d 1ap trinh (ap
suat khi nén 6 bar).

Chuén bi miu kinh: St dung cac tAm nhua mica c6 kich thuéce chiéu dai 100mm
va chiéu rong 85mm mo phong kich thude va khéi lugng cta kinh hong sb 2, 3, 4,
5 cia xe HAECO LIMOUSINE B24WYE5’24

¢ Thuc hién thir nghiém

Hé thong bang tai: Kich hoat dong co DC dé kiém tra kha ning van chuyén kinh
dén vi tri dinh vi. Ghi nhan thoi gian van chuyén va d6 chinh xac ctia cam bién xéac
dinh vi tri ciia tAm nhya mica (S1).

Co cau giac hut chan khong: Kich hoat hé thong bom chan khong dé kiém tra luc
hut cta cac giac hut. Po ludng kha ning giir kinh 6n dinh trong cac diéu kién tai
khac nhau.

Xi lanh khi nén va xi lanh xoay: Thyc hién cac chu trinh déy, lui, va xoay cua cac
xi lanh dé kiém tra hanh trinh, luc kéo/nén, va d6 chinh xac ciia goc xoay 90°

Co cau dong keo: Thir nghiém qua trinh phun keo 1én vién kinh, kiém tra d6 dong
déu cuia 16p keo va thoi gian hoan thanh.

Thir nghiém toan bo hé théng: Chay toan bd quy trinh lip rap kinh theo cc budc
dugc mo ta trong Chuong 5.1 (Quy trinh van hanh). Ghi nhén tho1 gian hoan thanh
mot chu trinh 13p rép, d6 chinh xac dinh vi kinh, va su 6n dinh ctia hé thong.

Do 6n dinh cua hé théng: Quan sat cac hién tuong rung lac, 1éch vi tri, hodc 13i
diéu khién trong qua trinh van hanh.

An toan van hanh: Kiém tra cac co ché an toan (cong tic hanh trinh, cam bién) dé

dam bdo khong xdy ra va cham hoac roi kinh.

% Két qua thir nghiém

Hé théng bang tai: Hoat dong 6n dinh, van chuyén kinh dén vi tri dinh vi trong
thoi gian trung binh 2 - 5 gidy, véi sai 1é€ch vi tri nho hon 0,5 mm.

Co cau giac hiit chan khong: Luc hut dat yéu cau, giit kinh 6n dinh trong subt qua
trinh 1at, nang va xoay tdm nhya mica, khong xay ra hién tuong roi tdm nhya mica.
Xi lanh khi nén va xi lanh xoay: Cac xi lanh hoat dong ding hanh trinh va goc
xoay dugc dé ra, voi thoi gian phan tmg trung binh tir 0,5 - 1,5 gidy cho mdi thao
tac. Luc kéo/nén cua cac xi lanh dap tng yéu cau tai trong.

Cum co cau dong keo: Lop keo duge dong xudng tam mica khong déu déu, ¢ hién
tugng thiéu keo, sai 1éch vi tri dong keo.

Cum co cau d& va dinh vi kinh: Cac xilanh mang dau dinh vi sau khi di ra dinh vi

kinh van con c¢o sai 1éch nho
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- Toan bo mo hinh: M6t chu trinh Idp rap hoan chinh (tir van chuyén kinh dén bo
phan cong tac cudi cung) mat khoang 5-7,5 phut, nhanh hon dang ké so véi phuwong
phap thu cong (udc tinh 10-15 phat/méi 6 kinh).

% Cac van dé phat hién:

- Cum cong tac dong keo chua duoc t6i wu van con sai léch vé vj tri keo dong Ién
trén vién bé mit kinh.

- BO truyén dai c6 thinh thoang c6 hién tugng bi trugt trén bé mat puli gén vao dong
co budec.

- Céc thanh dan huéng xilanh van thuong xdy ra sai léch vé vi tri ddn dén xilanh

cling sai 1éch vé vi tri.
6.4. Panh gia két qua thuc nghiém tir mé hinh

Két qua thir nghiém cho thdy mé hinh hé thong lap rép kinh hoat dong kha 1a 6n dinh,
dap tng cac muyc ti€u dé ra vé hiéu suét, va an toan lao dong. M6 hinh hé théng hd tro
lap rap kinh dugc thiét ké va ché tao da ching minh dugc tinh kha thi trong méi truong
thir nghiém. Két qua thuc nghiém cho thay hé thong dap ung tot cac yéu cau vé do chinh
xéc, hiéu suat, tu dong hoa, an toan lao dong va chi phi san Xuat. Tuy nhién, dé trién
khai thuc té, can khéc phuc mot s6 han ché nhu rung dong cua bang tai, v€ sinh dinh ky

giac hut, va toi vu héa chuong trinh diéu khién PLC...
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CHUONG 7: KET LUAN VA HUONG PHAT TRIEN

7.1. Tong két két qua dat dwoc

Capstone Project “Thiét ké hé thong lap rap kinh cho xe 6 to6 khach HAECO
LIMOUSINE B24WYES5°24” d3 dat duogc cac muc tiéu dé ra, véi cac két qua chinh nhu

sau:

Thiét ké hé thdng lip rap hoan chinh: DA thiét ké mot hé théng do ga sir dung céac co
ciu giac hat chan khong, xi lanh khi nén, va bang tai dé hd tro qua trinh lip rap kinh.
Hé théng duoc thiét ké dua trén cac thong ) ky thuat cua xe HAECO LIMOUSINE
B24WYES5’24, dam bao d6 chinh xac va tinh 6n dinh khi lap kinh.

Tinh toan va mo phong: Céac thong s6 dong luc hoc (luc hut, luc kéo/nén cia xi lanh,
ng suat khung dam) duoc tinh toan chi tiét va kiém ching bang mo phong trén phan
mém Abaqus. Két qua mo phong cho thay khung dam chiu lyc va co cau giac hut dap

ung yéu cau vé do bén va do cung virng.

Ché tao va thir nghi¢m mo6 hinh: M6 hinh thir nghiém da duoc ché tao thanh cong, su
dung cac vat liéu va thiét bi tiéu chuin (nhém dinh hinh, cao su NBR, xi lanh SMC).
Két qua thir nghiém cho thdy hé théng hoan thanh chu trinh lap rap trong 60-70 gidy véi

sai I¢ch dinh vi trong ngudng cho phép, vuot trdi so vl phuong phap thu cong.

Ting ning sudt va an toan lao dong: Hé thdng giam thoi gian lap rap tir 80-120
phut/xe xudng con 20-30 phat/xe, ddng thoi gidm thiéu rai ro roi vo kinh va thuong tich
cho cong nhan.

Pép (mg yéu cau thuc tién: Thiét ké pht hop v6i quy mé mé rong san xuat ciia Cong
ty HAECO, vdi chi phi dau tu thap va dé van hanh, bao tri.

Capstone project nay khong chi dap Gmg cac yéu cau ki thuat ma con co y nghia thuc
tién cao, gbp phan cai tién day chuyén san xuat va nang cao cht lugng san pham tai
Cong ty C6 phan O t6 Co khi Théng Nhat Thira Thién Hué.

7.2. Panh gia wu, nhwoc diém cia hé thong

% Uu diém

Do chinh xac kha cao: Hé thong dd ga dam béo sai léch dinh vi kinh nho hon sai s6

cho phép, dap tmg yéu cau ki thuat vé do kin khit va thim my.

SVTH: Trong Tuén, Thién Trinh Huéng Dan: TS. Pham Vin Trung 119



THIET KE HE THONG LAP RAP KINH CHO XE O TO KHACH

Hiéu suét vuot troi: Giam dang ké thoi gian lip rap so v6i phuong phap thu cong,

nang cao ning suit san xuat.
Ban ty dong hoa quy trinh, giam phy thudc vao tay nghé cong nhan.

An toan lao dong: Co ciu giac hut va hé théng diéu khién PLC d& 1ap trinh thay dbi

va gitp giam thi€u rui ro cho cong nhan, ddm bao an toan trong qua trinh van hanh.

Chi phi hop 1y: St dung cac thiét bi va nguyén vét liéu tiéu chudn, d& dang bao tri va

thay thé hon so v6i phuong an sir dung canh tay robot.

Tinh tmg dung thyc tién: Hé théng duoc thiét ké dya trén nhu cau thuc té cua Cong

ty HAECO, ¢6 tiém ning trién khai vao ddy chuyén san xut cia cong ty.
% Nhuwoe diém

Van con phu thude vao thao tac thi cong cia cong nhan: Mot s6 cong doan (nhu can
chinh kinh vao khung xe) van yé€u cau su can thi€p ctia cong nhan, lam gidm mdt phan

murc do ty dong hoa ciia hé théng 1ap rap.

Tinh linh hoat han ché: Hé théng duoc thiét ké toi wu st dung cho kinh hong cua xe
HAECO LIMOUSINE B24WYE5’24, chua duogc thir nghiém véi cac loai kinh hoac
dong xe co kich thudc khac.

Khong gian lap dit: Yéu cau khong gian 16n cho khung dam va bang tai, c6 thé khong
phu hop véi cac nha xudng nho.

Chi phi bao tri dinh ky: Céc bd phan nhu giac hit chan khong va xi lanh khi nén can

dugc v¢ sinh va bao tri thuong xuyén dé duy tri hi€u suat.

Han ché vé ty dong héa: So véi cac phuong an nhu canh tay robot, hé thong d6 ga
chua dat dugc muc do tu dong hoda cao, chua hoan toan phu hop véi xu hudng cong
nghiép 4.0.

7.3. Hwéng phat trién va cai tién trong twong lai
Dé nang cao hiéu qua va tinh img dung ciia hé théng hd trg lap rap kinh, nhom dé xuét
cac hudng phat trién va cai tién nhu sau:

- Ting cwong ty dong héa: Tich hop thém cac cam bién thong minh (nhur cam
bién hinh anh hodc cam bién vi tri xac dinh vi tri chinh x4c cta 6 kinh) va hé thong diéu

khién dya trén ToT dé tu dong hoa hoan toan cac cong doan, tir dinh vi kinh, dong keo

dén kiém tra chét lugng va cong doan dit kinh 1én bang tai chuyén.
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- Mé rong tinh linh hoat: Thiét ké cac co ciu giac hut, khung g4 va dinh vi c6 thé
diéu chinh duoc dé phu hop véi nhiéu loai kinh va dong xe khac nhau, ting kha
ning tng dung trong cac ddy chuyén san xuit da dang.

- T6i wu héa khdng gian: Phat trién mot phién ban hé thong khung suon nhé gon
hon, sir dung céc co ciu gap hodc mo-dun hoa dé phu hop véi cac nha xudng co
dién tich han ché.

- Tich hep kiém tra chét lwgng tw ddng: Phat trién hé thong kiém tra tu dong bang
may quét laser hodc xir 1y anh dé danh gia do kin khit va chat luong bé mit kinh,
thay vi kiém tra thu cong.

- Nghién ciru tich hop canh tay robot: Trong dai han, c6 thé xem xét tich hop mot
canh tay robot don gian vao hé théng dé thay thé cac cong doan nhu boi keo 1én
mat kinh hay canh tay robot 1at kinh nang cao mirc d¢ tu dong hoa, do chinh xac

cao va nang suat.
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KET LUAN

Sau hon bén thang nd luc nghién ctru, khéo sat, tinh toan, mé phong va ché tao mé
hinh “Hé thong 1ap rap kinh cho xe 6 t6 khach HAECO LIMOUSINE B24WYE5°24”,
luan vin tot nghiép ciia nhém em da twong dbi duoc hoan thanh véi nhitng két qua dang
ghi nhén, dap tng dugc yéu cau vé chi phi san xuit, ty dong hoa quy trinh.Dap tng

duoc quy mé mo rdng san xuat cua cong ty dé ra.

Qua qua trinh thyc hién d6 4n, nhém em da cung cd va nang cao dang ké cac kién
thirc chuyén mén trong linh vuc Co khi Coéng nghé ché tao may. Chung em di nim viing
hon vé quy trinh thiét ké, tinh todn va kiém nghiém mot hé théng lap rap, tir viée xac
dinh cac thong ) k¥ thuat, lua chon vat liéu, dén mo phoéng ing suit va bién dang béng
phan mém Abaqus. D6 an khong chi giup nhom hiéu sau hon vé cac co ciu ky thuat nhu
xi lanh khi nén, va hé théng diéu khién PLC, ma con mang lai cai nhin thyc tién vé ting

dung cua céc gidi phap cong nghé trong nganh cong nghiép co khi.

Bén canh d6, qué trinh thuc hién d6 an da giup nhom nang cao k¥ ning sir dung
cac phén mém hd tro nhu AutoCAD, SolidWorks, Abaqus, Microsoft Word, Excel, Tia
Portal dong thoi rén luyén ky nang 1am viéc nhom, tu duy sang tao va giai quyét van dé
thuc té. Nhitng kinh nghiém nay 13 nén tang quan trong dé ching em dap tng t6t hon
yéu cau ciia mot k¥ su trong nganh cong nghiép co khi, dic biét trong bdi canh cong

nghé san xuat ngay cang hién dai héa theo xu hudng Cong nghiép 4.0.

Trong qué trinh thyc hién dd 4n, nhom ching em da nhan dugc sy hudng dan tan
tinh va quy bau tur cac thﬁy trong Khoa Co khi, dac biét 1a su hd tro nhiét tinh cta thﬁy
Pham Vin Trung. Nhitng chi din chi tiét vé kién thirc chuyén mén va phuong phap
nghién ctru da gip nhém hoan thién dd an ding tién d6 va dat dugc chét lugng nhu

mong doi.

Do an khong chi 1a két qua cua su nd lyc ctia nhém ma con 1a minh chimg cho su
két hop gitra Iy thuyét va thuc hanh, gop phan tao ra mot hé thdng lip rap kinh hiéu qua,
dap tmg yéu cau san xuit cua Cong ty HAECO. Chung em hy vong riang nhirng két qua
dat dugc sé& 1a co so dé tiép tuc phat trién va (mg dung thuc té, gop phan nang cao ning

sudt va chat luong trong nganh cong nghiép co khi ctia Viét Nam.

Nhoém chiing em xin chan thianh cam on tat ca cac thdy co, nha trudong va Cong ty
HAECO d4 tao diéu kién va hd trg dé ching em hoan thanh db an nay. Chiing em s&
tiép tuc hoc hoi va trau doi kién thirc dé dap Gmg t6t hon yéu ciu ciia cong viée trong

tuong lai.
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