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Phan tich bdt cdp va d@é xudt cdi tién hiéu suat day chuyén san xudt tai Cong ty Karcher Viét Nam Technology

TOM TAT

Tén dé tai: Phan tich bat cap va dé xuat cai tién hiéu suat day chuyén san xuét tai cong
ty Karcher Viét Nam technology

Sinh vién thuc hién: Tran Ngoc Duy

S thé SV: 103200234 Lop: 20HTCN

Pé tai “Phan tich bat cap va dé xuat cai tién hiéu suat day chuyén san xuat tai
Cong ty Karcher Viét Nam Technology” dugc thuc hién nham danh gia hiéu qua
van hanh va dé xuat cac giai phap t6i wu cho dy chuyén san xuat may phun nuéc
ap luc cao K2 SILENT UM*JP. Thong qua viéc khao sat thuc té va thu thap dir
liéu tai doanh nghiép, luan van da xac dinh cac diém bat hop ly trong qua trinh
lap rap va van hanh day chuyen bao gém thoi gian nhan rdi gitta cac cong doan,
su mat can dbi trong phan phdi cong viéc va tac nghén trong qua trinh dong goi.

Pé gial quyet cac van dé nay, dé tai ap dung céc phuong phép cén bang day
chuyén san xuat nhu phuong phép xép theo trong s6 vi tri (RPW), phuong phap
thoi gian cong viéc dai nhat (LOT), phuong phap s6 luong nhiém vu theo sau
nhiéu nhat (LNFT), va phuong phap xac suat. Ngoai ra, phuong phap san Xuat
tinh gon 5S va phan mém mad phong Arena cling dugc su dung dé mo hinh hda va
kiém tra tinh kha thi cta cac phuong an cai tién.

Két qua cho thay, cac phuong phap cin bang da gitp t6i uu hoa sb luong tram
lam viéc, rat ngan thoi gian chu ky va tang hiéu suat day chuyén. Dé tai gép phan
xay dung co sé khoa hoc cho viéc cai tién hé thdng san xuat, ddng thoi mang lai
gia tri thyc tién cao cho doanh nghiép trong viéc nang cao nang luc canh tranh va
hiéu qua van hanh.
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LOI NOI PAU

Trong bbi canh nén cong nghi€p hién dai dang khong ngimg phat trlen viéc nang cao
hiéu suit san xuét va tdi vu hoa quy trinh véan hanh day chuyén 13 yéu tb sbng con ddi
v6i cac doanh nghiép san xuit. Vi mong mudn van dung nhitng kién thire d duogc trang
bi trong qua trinh hoc tap vao thyc tién, em di chon thyc hién dé tai: “Phan tich bat cap
va dé xuat cai tién hiéu suat diy chuyén san xuat tai Cong ty Karcher Viét Nam
Technology” 1am d6 an t6t nghiép nganh K§ thuat Hé thong Cong nghiép.

Pé tai tp trung vao viéc phan tich hoat dong san xuat thyc té tai cong ty, ap dung cac
phuong phap cén bang day chuyén va mo phong nham danh giava dé xuat cac giai phap
cai tién phu hop. Qua trinh thyc hién do 4n gitp em cung ¢ kién thuc chuyén nganh,
d6ng thoi nang cao ki nang nghién cuu, tu duy hé thng va kha ning giai quyét van dé
trong moi truong san Xuat thuc té.

Pé hoan thanh dugc d6 an nay, em xin chan thanh g 161 cdm on sau sic dén TS.
Nguyén Van Thién An — gidng vién hudng dan da tan tinh chi bao, dinh huéng khoa hoc
va ho trg em trong sudt qua trinh thyc hién dé tai.

Em cting xin chan thanh cam on Ban lanh dao va cac anh chi ky su tai Cong ty Karcher
Viét Nam Technology da tao diéu kién thuan loi cho em dugc tiép can thuc té san xuat
va cung cap nhirng thong tin quy bau phuc vu cho qua trinh nghién cuu.

Xin gui 10 tri 4n dén quy thay c¢6 Khoa Co khi Giao thong — Truong Dai hoc Bach
khoa, Pai hoc Pa Ning, nhitng ngudi da truyén dat cho em kién thirc va ki nang sudt
nhing nam thang hoc tap tai truong. Pong thoi, em ciing xin cam on gia dinh va ban be
da lu6n dong vién, tiép thém dong luc cho em trong sudt thoi gian hoc tap va thuc hién
do an.

Mic du d3 cb gang hoan thién, nhung do kién thtrc va kinh nghiém con han ché, dd an
khoéng tranh khoi nhitng thiéu sét. Em rat mong nhan dugc su gop ¥ chan thanh tir quy
thay c6 va hoi dong chdm do 4an dé em co thé rat kinh nghiém va hoan thién ban than
hon trong twong lai.

SVTH: Tran Ngoc Duy GVHD: Nguyén Vin Thién An



Phan tich bat cdp va dé xudt cdi tién hiéu suat day chuyén san xudt tai Cong ty Karcher Viét Nam Technology

MUC LUC
TOM TAT ettt i
LOTNOIDAU. ...t sssssses sttt i
IMIUC LUC oo oo eeeeeee oo e oo e s ee oo oo oo ii
DANH SACH CAC BANG, HINH VE ..o v
DANH SACH TU VIET TAT ottt Vi
CHUONG I: MO DAU ...oovoiiie ettt 2
L1 DAEVAN A& oottt ettt ettt et ettt en ettt ettt 2
1.2 MUC tIBU NGNIEN CUU ....eiivieiiieiieeie ettt sta e s reenne s 3
1.3 Pham Vi NGNIEN CTU: ..cuveiiveiieieeie ettt ettt ae e re e 3
CHUONG II: TONG QUAN VE CONG TY TNHH KARCHER VIET NAM
TECHNOLOGY .ottt ettt e e e e e e s e s e bbb e e e e e e e e s s s bt braaeeeeeesseasareees 4
2.1 GIGT ThIGU CONG Y ..veiiieiece ettt re et eeae e neennes 4
2.2 Quy trinh san xuat lap réap thiét bi 1am sach &p luc cao — Karcher VietNam
TECHNOLOGY oottt ettt et e e s st e e e s s bt e e e e s s bt e e e e s sabbeeeeessnbaaeeennnees 5
2.2.1 Tong quan San Xuat 1ap rap trong NNA MAY..........cceeveeveeeesvereeieresssieeeeseesssenenes 5
2.2.2 Quy trinh 13p rap trén day ChUYEN SAN XUAL..........coeveeveeieseeeeeeeeesee e 6
2.3 Quy trinh lap rép va céc van dé trong quy trinh san xuat san pham K2 SILENT
0 1AV S| PRSP 11
2.3.1 Gidi thidU SAN PRAM ..o 11
2.3.2 QUY triNh CONG NONE ... 12
2.3.3 M0 ta qui trinh thyc hién cac cong doan trong day Chuyen .........c..cc.cccvvvveeeneen. 13
2.4 C4c van dé bat cap cua quy trinh san xuat san pham K2 SILENT (JP)........cc........ 16
CHUONG III: CO SO LY THUYET ..ot 18
3.1 Tong quan vé an Dang day CRUYEN ..........c..ceveveieieeseeeeeeeese e, 18
3.1.1 Gi6i thiéu chung V& can bang day ChUYEN.........ccoveveeeeeeeeeeeeeee e 18
3.1.2 Dinh nghia cin bang day ChUYEI........cc.ovuvrvrveeceeeieeeeeeeieeeee e 19
3.1.3 Muc tiéu cta can bang day ChUYEN..........c.ccvveeeeeeeeeeeeees s 20
3.1.4 Vai trd ctia CAn bang day ChUYEN..........c.cciverveeeeseeeeeeeee s 20
3.1.5 Nhitng yéu t6 anh hudng dén day chuyen San XUAL............ccceevveeververeeeesiseeens 20
3.1.6 Can bang day chuyén san xuat véi chu Ky cho tradC. .., 21
3.1.7 Cac phuong phap can bang day chuyén véi chu Ky cho trudC..........cvvvveeenne.. 23
3.1.8 M6t s phuong phép lean hd trg cho bai todn can bang...........ccocvvvvvvvvevenane. 26
3.2.1 Khai NIEM V& MO PRONG ...t 27
ii

SVTH: Tran Ngoc Duy GVHD: Nguyén Vin Thién An



Phan tich bat cdp va dé xudt cdi tién hiéu suat day chuyén san xudt tai Cong ty Karcher Viét Nam Technology

3.3.2 Dinh nghia MO PhONG.......vviiiiiiiiiie e 27
3.3.3 Muc tiéu va Vai tro ctia MO PhoNg.......cccvevveiiiiieiiececce e 28
3.2.4 M6t s6 phuong phap mo phong va pham Vi ing dung............cceeevevevereerenen. 28
3.2.5 M8 phong VGi PhAN MEM ATENA.........oveeeeeeeeeeeeeeeeeeeeeeee e e e e e s e e en e 29
CHUONG IV. CAN BANG CHUYEN ......cooiiiiiiiiiseeses s 33
4.1. Thong s6 chung ctia day ChUYEN SAN XUAL........coveeveevreereesecesneesesseesseesssesessesseesnean, 33
4.2 Can bang day chuyén theo phuong phap xép theo trong sb vi tri (Ranked Positional
LAY =] T 1 SRS USSPSRSS 34
4.3 Can bang day chuyén theo phuong phap thoi gian gia cong dai nhat (Longest
OpPeration TIME = LOT) ittt e e ae e e e te e re e nee e 43
4.4 Can bang chuyén theo phuong php giai quyét s6 luong cong viéc tiép theo 16n nhat
(S0 lugng nhiém vu theo doi 16N Nhat - LNFT) ..o 47
4.5 Can bang chuyén theo phuong phap X4C SUAL.........c.ceveeveeceiresseeiesesseseeesessssenenes 55
4.6 K&t qua CAN DANG CRUYEN ..ottt 62
CHUONG V: MO PHONG ARENA .......oooiiiriniiniins st 65
5.1  Muc tieu md phong Va dir li6u dAU VAO ........coceveeeieieeceeeeeeeeeees e, 65
511  MucC tiBU MO PRONG.....iiiiiiiiie e 65
5.1.2 Dt HEU QAU VA0 ...vvvvvveieiiiecess st 65
5.2 Két qua md phong day chuyén 13p rap tren ARENA .........ccccovevvvrevnveeeeeeerninenn, 70
5.3  Phan tich nang suat ctia QUA trinh MO PRONG.........ccvveeveeeeeeeeeeeee e, 72
5.3.1 Phén tich tirng cong doan md hinh .........cooiiiiiicec e 72
5.3.2  Phantich trng tram mo hinh ... 73
CHUGNG VI: PHAN TICH NGUYEN NHAN VA BE SUAT CAI TIEN TRONG DAY
CHUYEN CAN BANG .......cci ittt ettt ettt atae e e s s taae e e s s aabe e e e s s nabaee s e snnraeeeeans 74
6.1. Phan tich nguyén nhan gay mat can bang trong day chuyén ...........c.ccccevvrvnennee. 74
6.1.1. Tac nghén tai Tram 8 anh huéng dén san luong Tram 12 .......cc.ccooevvveeveeneeee, 74
6.1.2. Hiéu suat thap tai cong doan 55 VA 58............cceeeveerveeeresesesieseeesseseesssessesenens 74
6.1.3. Thoi gian gia cong vuot chu ky tai cong doan dau day chuyén (1-4) .............. 74
6.2. D& XUAL CAl tIEN JAY CUYEN ... 75
6.2.1. Phan bo lai cong doan dé giam tai cho Tram 8 .........cecevvvveeeeeeesieeeeeeseeene 75
6.2.2. Phan phdi lai cong doan c6 hiéu suat thap dé nang cao muc sir dung tram...... 76
CHUONG VI KET LUAN .ottt ettt st ene et en s st s esen s sensenen, 79
TAILIEU THAM KHAO coooooooeeoeoeeeeeoeeeee oo ess s ss s 80
PHU LUC 1o e e s eses e s s s e e s e s s se s e e s ese s s s e eseeeesened 81
iv

SVTH: Tran Ngoc Duy GVHD: Nguyén Vin Thién An



Phan tich bat cdp va dé xudt cdi tién hiéu suat day chuyén san xudt tai Cong ty Karcher Viét Nam Technology

DANH SACH CAC BANG, HINH VE

Bang 2.1 C4c thiét bi can thiét trong quy trinh TAP FAD ......veeeeeee e 7
Bang 2.2 Céc thdng s6 co ban caa K2 Silent (NRAt BAn) .......c.cccvivveeeveeeeeeeceeene 11
Bang 2.3 Cac cong doan thuc hién ctia K2 Silent (Nhat Ban) .........ccccvvvvieiiieniennnnn, 14
Bang 2. 4 phan chia CAC cONQG VIEC VA0 tram .........cccevieiieieie e 16
Bang 4. 1 Trong s6 cac cong doan thanh phan trong day chuyén thiét bi lam sach .....35
Bang 4. 2 Thu ty giam dan theo trong s6 pw cua cac cong doan thuc hién trong day
chuy@n 13p rap thidt DI TAM SACN ......ce.veieieeceeeeeee e 36
Bang 4. 3 Cac truong hop gop tram cua Nhom L. 38
Bang 4. 4 Két qua can bang mo hinh 1ap rap thiét bj 1am sach theo sap xép trong s vi
1T CUA CAC COMEZ VIGC .vvieieietie ettt ettt sttt ettt et et et et e e s et e s bn e e sbe e e nne e e nneeenee s 39
Bang 4. 5 Sap xép theo thi tu giam dan thoi gian thuc hién cac cong doan trong ting
0100 4 OSSPSR 43
Béng 4. 6 Két qua can bang mé hinh lap rép thiét bi 1am sach theo phuong phép thoi
IaN g8 CONG AT NNAL........oivieeieeceeeee ettt 44
Bang 4. 7 Théng ké s6 cong doan di sau cua timg cong doan trong day chuyén.......... 48
Bang 4. 8 Két qua can bang mé hinh lap rap thiét bi 1am sach theo phuong phap giai
quyét s6 luong cong viéc tiép theo nhidu NhAt .........ccceveeveevereveeeeceeeesese e 52
Béng 4. 9 Tong hop thoi gian gia cong va méi quan hé tién nhiém - ké nhiém cua cac
cOng doan troNg GAY CHUYEN ...........ccevervieeeieeeeeiesessesesses st eses s ntsnes s 56
Bang 4. 10 Sap Xép tram theo phuong phap XAC SUAL ......c.ccvvevereeeeeeseeereeieeees e 59
Bang 4. 11 Bang so s&nh gitra 4 phuong Phap ......ccoceeeeveeieieneeee e 64
Bang 5 1 Hai cong doan c6 cong suat thap nhat trong mo phong..........c.ceeeveveveennne. 73
Béang 6. 1 Hi€u chinh gilta CAC tram ...........cccvviiiiiiiiiic e 75
Bang 6. 2 Cach thtic thuc hién quy trinh 5S trong day chuyén san Xuat .................... 77
Bang 6. 3 Bang so sanh truéc va sau khi cai tién 4 cong doan dau .........c..cccoevveene. 78
Hinh2.1 Nha may Karcher Viét Nam Technology tai induvalley Chu Lai.................... 4
Hinh 2.2 Quy trinh san xut trong nha may Nha may Karcher Viét Nam Technology..5
Hinh 2.3 So d6 mit bang cta CAC 1iNe TAP FAP .....c.vvvvvveeeeeeeeeeeeeeeeee e, 7
Hinh 2.4 Str dung gidy bao ho Va NUL LA ......eeveieeiiiieie e 9
Hinh 2.5 Trang bi gang tay ba0 NQ ........ccccoiiiiiiiiii e 9
Hinh 2.6 So d0 lip rap va dong goi san pham trong day chuyén.........c..coceeevevveeennne, 10
Hinh 2.7 Bang BOM cuta K2 Silent (Nhat Ban) .........cccoovviiiinieienceeee e 12
Hinh 2.8 So do quy trinh thir ty vu tién clia cac cOng doan .......o.vvvvveeeeveereesieeesreneen, 13
Hinh 2.9 Biéu dd thoi gian 1am VIEC Cla CAC tram ..........ccovveevveieeeeeeeeeeeeee e 17
Hinh 4. 1 Thoi gian lam viéc cua cac tram theo phuong phap trong so Vi tri............... 62

SVTH: Tran Ngoc Duy GVHD: Nguyén Vin Thién An


file:///D:/Karcher/luận%20đồ%20án%20tốt%20nghiệp.docx%23_Toc200293523

Phan tich bat cdp va dé xudt cdi tién hiéu suat day chuyén san xudt tai Cong ty Karcher Viét Nam Technology

Hinh 4. 2 Thoi gian lam viéc cua cac tram theo phuong phap thoi gian gia cong dai

MNAL oot 62
Hinh 4. 3 Thoi gian 1am viéc cua cac tram theo phuong phap coéng doan theo sau nhiéu
IAL .o 63
Hinh 4. 4 Thoi gian ctia cac tram theo phuong phap X4¢ SUAL .......c.vvveeveereererreieciene, 63
Hinh 5 1 So dd quy triNh CUA CAC traAM ........ovvveeeeeeeeeeee et 66
Hinh 5 2 M6 hinh mé phong tong quét cua lién két véi nguy@n vt liéu dau vao ........ 67
Hinh 5 3 M6 hinh mé phong lién két hai tram dé gia CONG..........ccoevvveevveeeerieeeeeeene 68
Hinh 5 4 Céac cong thurc sir dung trong mé hinh mé phong .......ccceovveviiviicecce e, 69
Hinh 55 Thoi gian setup cho dAY ChUYEN ..........c.iveveeeeeieeeeees e 69
Hinh 5 6 Nang suit ting cong d0aN ..........co.eveveurerrrereeresieseesessesesssesesseess s sessesssnsnnes 71
Hinh 5 7 S6 luong san pham Cla tNg tram ..........c.vveeeeeeeeeeeeeeee e 71
Hinh 5 8 Thoi gian va san pham ton trong tiNg tram ..........c.ceeeveeeeeeeeeeeeseseeeseees 72
Hinh 6. 1 San pham Chd troNg tram S...........cuviveieeieeeeeeeeeees st 75
Hinh 6. 2 Thoi gian cho trong tram 8.........cvcveiiiiiiiecc e e 75
Hinh 6. 3 Sb lugng motor dd dat dén Ky VONG ......cvveeeeeeieeeeeeeeee e 76
Hinh 6. 4 HieU SUAt cONE Q0AN 55, 58 .......vuveeeieeeeeeeeeeeeeeees st 77
Hinh 6. 5 Két qua chay duoc sau khi cai tién trong 10 NQaY .............cccoeevveeinnn, 78

DANH SACH TU VIET TAT

Tir viét tat Giai nghia diy di
RPW Ranked Positional Weight (Phuong phap
xép hang trong sd vi tri)
LOT Longest Operation Time (Phuong phap
thoi gian gia cong dai nhat)
LNFT Largest Number of Following Tasks
(Phuong phap nhiém vy theo sau nhiéu
nhat)
CT Cycle Time (Thoi gian chu ky)
LE Line Efficiency (Hiéu suat day chuyén)
TE Theoretical Efficiency (Hiéu suat ly
thuyét)
BL Balancing Loss (Ton that do mat can
bang)
Cb/CbT Cong doan / Cong doan trudc (trong quy
trinh san xuét)

Vi
SVTH: Tran Ngoc Duy GVHD: Nguyén Vin Thién An



Phan tich bdt cdp va dé xudt cdi tién hiéu sudt day chuyén san xudt tai Cong ty Karcher Viét Nam Technology

CHUONG I: MO PAU

1.1 Dit van dé:

Nganh san xuét thiét bi 1am sach ap luc cao hién nay dong vai trd quan trong trong viéc
cung cap cac san pham thiét yéu phuc vu cho nhiéu linh vuc trong doi song x& hoi hién
dai. Céc thiét bi nay duoc wng dung rong réi trong hoat dong vé sinh, bao tri trong gia
dinh, trong cong nghiép cling nhu trong cac dich vu thuong mai nhu rira Xe, vé sinh nha
xuong, thiét bi may méc, mat bang cong cong,... Sy gia tang vé nhu cau sir dung cac
thiét bi 1am sach chuyén dung dang thuc day manh mée sy phat trién cua nganh cong
nghiép san xuat thiét bi 1am sach ap luc cao trén toan cau.

Tai Viét Nam, nganh nay dang timg budc mé rong va khang dinh vi thé, khdng chi dap
rng nhu cau ndi dia ma con tham gia vao chudi cung wng toan cau. Su tham gia cua cac
doanh nghiép trong va ngoai nudc, dac biét la cac tap doan 16n nhu Karcher, da tao ra
su canh tranh ngay cang quyét liét trong nganh. Cung véi xu thé hai nhap qubc té va
qua trinh toan cau héa manh mg, cac doanh nghiép san xuét thiét bj 1am sach dang phai
d6i mat véi ap luc 16n tir nhitng quoc gia ¢ nén cong nghiép phat trién vuot troi nhu
Trung QUOC Nhét Ban, Duec,... noi quy trinh san xuat duoc téi wu hoa & muc cao, chi
phi dugc kiém soat nghiém ngat va chat luong san pham dugc dam bao tuyét dbi.

Trong béi canh d6, mot thach thic 16n duoc dat ra cho cac doanh nghiép 1a 1am sao dé
nang cao ndng lyc san Xuat, dong thoi téi wu hoa hiéu qua van hanh day Chuyén nham
ha gia thanh, rut ngan thoi gian san xuat, ting ning suit lao dong va dam bao chat luong
san pham & muc tot nhat. Pac biét, doi Vo cac san pham c6 yéu cau ky thuat cao nhu
may phun ap luc, diéu ndy cang tro nén cap thiét, boi day 1a nhitng san pham c6 d6 phuc
tap trong thiét ké, Iip rap va yéu cau khat khe vé do bén, 6 chinh xé&c va sy an toan
trong van hanh.

Pé hién thuc hda muc tiéu nay, cac doanh nghiép can xay dung va van hanh hé thdng
day chuyén san xuit mot cach khoa hoc va hop 1y. Diéu nay doi hoi viéc phan tich ti mi
tirng cong doan trong qua trinh san xuat, tir khau chuan bj vat tu, 1ap rap linh kién, kiém
tra chat luong, cho dén giai doan doéng goi san pham cubi cung. Trong dé, hai cong cu
hd trg quan trong, dong vai tro cdt 18i trong viéc danh gia va nang cao hiéu qua van hanh
day chuyén 1a can bang day chuyén san xuat va mé phong hé thong san xuat.
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1.2 Muc tiéu nghién cau

Muc tiéu tong quét:

Nghién ctu, phan tich cac bat cap trong day chuyén san xuit mdy phun nudc ap luc
cao hién tai va de san xuit céc giai phap cai tién nang cao hiéu suét van hanh, téi wu hoa
quy trinh san xut, giam chi phi va thoi gian

Muc tiéu cy thé:

Tbi wu s6 tram gia cong san pham trong day chuyén va ting toc do san xuat nhanh nhat
nhung van dam bao thoi gian chu ky cua viéc gia cbng san pham va dap ing yéu cau.

Tim hiéu nhitng nguyén nhan, han ché, bat 6n con ton dong trong qua trinh san XUt tir
d6 dé xuat nhirng giai phap nham nang cao hiéu qua day chuyén.

1.3 Pham vi nghién cuu:
Tap trung nghién ctu, tinh todn su pht hop va van hanh cia day chuyén |5:1p rap may
phun nudc &p luc cao K2 SILENT IM*JP, tinh hop ly va hiéu qua caa hé thong, khéng

ch trong dén céc qui trinh khéc trong nha xuéng cling nhu hé thong hoat dong cua nha
may hoac céng ty san xuat loai san pham noi trén.

Phwong phap thuc hién
Can bang day Chuyen san xuat may phun nudc ap lec cao bang céc phuong phap:
phuong phép xac suit (probabilistic line), phuong phap xép hang theo trong sé vi tri
(Ranked positional weight), phuong phap thoi gian nhiém vu dai nhat va phuong phap
nhiém vu theo sau nhiéu nhat, két hop phuong phap san xuat tinh gon cu thé 1a 5s.
Ung dung phan mém mé phong Arena mé phong su hoat dong cua day chuyén.

Céc nguyén nhan anh hudng ning suét va cach giai quyét sau khi chay mé phong
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CHUONG II: TONG QUAN VE CONG TY TNHH KARCHER VIET
NAM TECHNOLOGY

2.1 Gigi thi¢u cong ty

Hinh2.1 Nha may Karcher Viét Nam Technology tai induvalley Chu Lai

Cong ty TNHH Karcher Viét Nam Technology 1a mét cong ty san xuat, thanh 1ap vao
ngay 19 thang 10 nim 2023. Nha may Karcher Viét Nam Technology duoc tién hanh
xay dung tai Du an khu nha xudng cho thué Indusvalley Chu Lai, Khu céng nghiép hau
can cang Tam Hiép, X& Tam Hiép, Huyén NUGi Thanh, Tinh Quang Nam, Viét Nam. La
mot thanh vién caa Tap doan Karcher, mot tap doan toan cau ndi tiéng véi hon 85 nim
kinh nghiém trong linh vuc cdng nghé lam sach véi dién tich dat 26.397,4 m2 phuc vu
cho viéc lap rdp, san xuit thiét bi 1am sach céc loai véi coéng suat 3.701.000 san
pham/nam.

Tong dién tich caa cong ty 26.397,4 m2 dugc bd tri ¢ trung tam cua khu dat. Puogc
phan thanh cac khu riéng biét gom: Dién tich nha xudng la 13.500m2, dién tich van
phong 1.600 m2, dién tich khac 11.297,4m2.

2.1.1. Tén cong ty viét bang tiéng viét

CONG TY TNHH Karcher Viét Nam Technology

2.1.2. Tén giao dich Quéc té

KARCHER VIETNAM TECHNOLOGY COMPANY LIMITED
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2.1.3. Tén cong ty viét tat
KARCHER VIETNAM TECHNOLOGY
2.1.4 Thong tin lién lac

bia chi: Dy an khu nha xuong cho thué Indusvalley Chu Lai, Khu cdng nghiép hau
can cang Tam Hiép, Xa Tam Hiép, Huyén NUi Thanh, Tinh Quang Nam, Viét Nam

Pién thoai: (+84)235 3535 678

2.2 Quy trinh san xuét lap rap thiét bi 1am sach ap luc cao — Karcher VietNam
TECHNOLOGY

2.2.1 Tong quan san xuét lip rap trong nha may.

@

(1) Kiém tra chat (2)
Mua vitli¢u trnha  —  hrong dau Kiém tra chat lugng cudi diy chuyén
cung cap vao / nhan (EOL — bao gom trong day chuyen)
duge
(3) 2)
. Lap rap + Dong goi sau —— Klem tra chat hrong

cuoi toua quan / d¢ bén

®) S ,

Epphunndibs In trén phan nhra (in

nong / in tampon)

Hinh 2.2 Quy trinh san xuat trong nha may Nha may Karcher Viét Nam Technology

Duya vao Hinh 2.2 ta c6 thé thay quy trinh san xuat dugc phéan chia lam ba loai chinh
gom: (1) bén ngoai nha may, (2) san xuat lap rap tai nha may, (3) kiém tra chat lugng
va 5 budc san xuat sau:

1. Vat tu dau vao

Cong ty s& nhap khau hat nhya nguyén sinh (nhya PP, PA) va cac linh kién ban thanh
pham may mac, linh ki¢n roi va vat tu san Xuat nhu Motor, may bom,... tir cac nha cung
cap & nhiéu qubc gia trén thé gioi (Puc, Romania, Trung Quéc, Viét Nam,...).

2. Ep phun.

St dung 14 may ép Phun hoan toan méi véi cong nghé ép phun nhya ¢ng dung k§
thuat gia nhiét, bom dung dich nhya vao khudn kin dé ép tao thanh san pham (cac linh

kién: vo may trudc, vo may sau, 6ng phun nudéc, tay cam...) dé phuc vu qua trinh Iap
rap.
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3. In nhiét hoac in tampon.
In logo 1&n san pham san xuit bang phuwong phap nhiét hoic phuong phap tampon.
4. Lap rap.

Dugc trang bi cac hé thong bang chuyén cho tat ca cac vi tri lip rép tai xuong, trang
bi hé thong dd ga, thiét bi siét luc, sir dung phuong phap cip vat tu "nhép trudc, xuat
trude" dé t6i wu hoa dién tich va thoi gian cho gitra cac thao téc.

5. Quan ly chat lugng.

Str dung 100% thiét bj kiém tra chat luong duoc san xuat mai tir cac nha cung cip cua
buc, My, Thuy Si, Anh, Nhat Ban,... va dugc hiéu chuan dinh ky nham dam bao cac
thong sb chat luong chat chg, toi wu dé xuat khau di cac thi truong Chau My, Chau Au,
Nhat Ban, Khu vuc APAC,...

2.2.2 Quy trinh lip rap trén diy chuyén san xuit

B phan lap rap cua Karcher duoc dit tai phia Nam nha may c6 nhiém vu lip rap cac
chi tiét dong co, 1ap rap hoan thién va dong goi dé thanh cac san pham hoan chinh theo
yéu cau cua khéach hang. Bo phan cé 3 day chuyen lap rép chinh duoc chia cho 4 nhém
lam viéc véi hon 110 nguoi lao dong dugc chia lam 2 ca dai di 12 t1eng cho 2 line val
line di hai ca ngin 8 tiéng, s& c6 su thay doi gitra c4c line véi nhau dé dam bao sé luong
gio 1am cua ngudi lao dong duoc dong déu.

B6 phan duoc t6 chirc theo hinh thirc t6 nhém, méi nhém do mét to truong quan ly.
Cong viéc duoc phan cong theo ting cong doan lap rap, mdi cdng nhan chiu trach nhiém
mot hoac mot vai cong doan. B phan &p dung hé thdng quan ly chat luong 5S dé dam
bao moi trueong lam viéc sach s€, gon gang va an toan.
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Hinh 2.3 So d6 mat bang cua cac line lap rap
Bo phan sir dung phuong phap 1ap rap ban ty dong, két hop giira lap rap bang tay va
su dung cac thiét bi’hé tro nhu may siét I},rc, bang téi. Céc dung cu va thiét bi chinh bao
gom tua vit, may siét luc, bang tai va thiét bi do kiém sau day:

Bang2.1 Cac thiét bi can thiét trong quy trinh lap rap

TT | Thiétbi SL | M6 ta Pit tinh Xuét xi
Ban 1ap rap vo . . Trung
1 da prap 3 |Banlaprap | Banlap rap Quoc hoac
au ) .
nudc khac
) Cong cu £ . Trung
2 May ép vo dau | 3 I gc Thiét bi ép lap rép Quoc hoac
ap rap ) .
nudc khac
z N Lo 1 o C o an Trung
Dung cu lap Cong cu Lap banh rang vao dong X <
3 SIS 3 g Quoc hoac
rap banh rang lap rap co

nudc khac
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TT | Thiétbi SL | M6 ta Pit tinh Xuét xir
May do do kin Thiét bi Trung Quoc
4 khong khi xi 3 Kidm tr: May do d6 kin khi hoac nudc
A Iem tra :
lanh dau khac
e A Trung Quédc
5 Ban IaP X3 | Ban lip rép | Ban lap rap hodc nuéc
lanh dau .
khac
s Trung Quéc
6 | Thiétbitradu |3 | ERTIP | ppic bidn rap hodic nuée
rap .
khac
7 |Pungculap |, CONGCulap | ppisi 2 rap Pirc
rép piston rép
Dung cy lp Cong cu la 1
8 rap dan huong | 3 4 9CwlaD | Thiée bi 14p rap Dirc
piston P
Ban lap rép ’ , Trung Quoc
9 dan huéng 3 | Banlaprap | Ban lap rap hoic nuée
piston khac
10 |Pungeulap s pCONGCUlAp | pyic b 14 ran Diic
rap dau bom rap
. R . Trung Qudc
11 D’ungq CuAIap 3 | Congeulap | ue bi lap rap hoic nudc
rap vé dong co rap :
khac
o _ Trung Quédc
1p |Maykiemtra |, ThICtbi —Fpig i idm tra hoiic nuéc
dién ap cao kiém tra Khic

Cong ty ludn chi trong dén cong tac an toan lao dong. T4t ca cdng nhan trong bo phan
déu duoc trang bi ddy du thiét bi bao ho c4 nhan nhu kinh bao h, ging tay, gidy bao
ho,... va dugc dao tao vé an toan lao dong dinh ky. Cong ty ciing thuc hién cac bién phap
dé giam thiéu tac dong dén moi truong nhu thu gom va xu Iy chat thai ding quy dinh,
tiét kiém ning luong va st dung cac vat liéu than thién véi moi trudng.
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Ny

Hinh 2.4 Str dung giay Hinh 2.5 Trang bi ging tay bao ho
bao ho va nut tai

Quy trinh I3p rap ctua nha méay duoc chia ra 1am 2 giai doan chinh:

+ Lap rap dong co: Motor dugc lp rap véi cac chi tiét nhu vong bi, miéng dém,
day dién, cham dau, piston va dugc op nhyua

+ Lip rap hoan thi¢n: Sau khi motor dugc 6p nhya thi s& duoc lap rap véi chi tiét
nhu v6 san pham, ong nudc, cong tac, logo va bo thém cac phu ki¢n di kem dé dugc mot
thung san pham hoan chinh.

Sau mdi giai doan s& ¢6 nhiing lan kiém tra khac nhau dé dam bao chat luong san pham

va mdi cong doan déu s& ¢ cac yéu cau nham dam bao phé pham cong doan & muc thap
nhat.
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Quy trinh lap rap duogc bo tri theo so dd:

[Ke hoach san xuat

v

Cdp phat

ngf fia:gnvd - Lap rap dong co 1
v

Roan va 6 bi |VLaJp rap dong co 2
v

Chém dau |>Ldp rap dong co 3
v

Roan, Pistion |VLdp rap dong co 4
v

Op nhua dong co'|>Ldp rap dong co 5|

NG
Sika chira lai

OK
Op nhia vo san N Ldp rdp Hoan
Ep phun néi bg WIn trén phan nhiea pham thién 1
v
5 q Lép rdp Hodn
Ong nuwée [P thién 2
v
A Ldp rap Hoan
Cong tac La thién 3
v
Ldp rap Hoan
Logo P thién 4

Nhap kho

Sika chita lai

OK

OK

Kiém tra
chat lvong

Quan man co

)

Dong Pallets

)

Trit keo bao bi

Ly

Dong goi

)

Quét thong tin san
pham

$

Sdch hwdng dan,

Bé sung vat tw dinh

56 bao hanh |' kém 5
A
éng e roi |’ Bo surzii;l)‘r_ft4 tw dinh
A
Phuy tiing thay thé, B6 sung vt tw dinh
tay cam kem 3
A
Ong phun dp lyc B6 sung vt tir dinh
cao kém 2
A
b AR o B6 sung vt tir dinh
Dung dich tay rua|' kem 1

Kiém tra

Sita chira lai chdt

Hinh 2.6 So db lap rap va dong goi san pham trong day chuyén
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2.3 Quy trinh lip réap va cac van dé trong quy trinh san xuat san pham K2

SILENT UM*JP

2.3.1 Gi6i thiéu sin phim

May phun nudéc ap luc cao K2 Silent md Nhat Ban, co6 vé ngoai la model Karcher K2
Silent, 1a mot thiét bi 1am sach hiéu qua, dugc thiét ké dé sir dung tai nha, dic biét & thi
trrong Nhat Ban. Véi tinh nang van dong ém ai, khong phu hop cho viéc lam sach xe,
xe dap, d6 ndi that sn vuon va cac bé mat ngoai troi khac ma khong gay phién ha béi

tiéng on.
Bang 2.2 Cac thdng sb co ban cua K2 Silent (Nhat Ban)
Théng so K2 Silent (Nhat Ban)
Ap dung toi da 10MPa (1450 psi)
Luu lwong nwéc 360 lit/gio
Nguon dién 100V/50-60Hz
Trong lwong 5,8kg
Kich thwéc 538 x 303 x 293mm
Tiéng on Giam so v6i mé hinh thong thudng
Phu kién Sng phun, voi phun cao 4p, dau phun da dang

SVTH: Tran Ngoc Duy
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Material Description Level |Object description Compone |Com |Procuremen
nt pone |t type
quantity |nt

unit

K 2 SILENT UM *JP 1 1.000 PC E

K 2 SILENT UM *JP 1 1.000 PC F

K 2 SILENT UM *JP 1 1.000 PC F

K 2 SILENT UM *JP 1 1.000 PC F

K 2 SILENT UM *JP 1 1.000 PC F

K 2 SILENT UM *JP 1 1.000 PC E

K 2 SILENT UM *JP 1 1.000 PC F

K 2 SILENT UM *JP 1 1.000 PC F

K 2 SILENT UM *JP 1 2.000 PC F

K 2 SILENT UM *JP 1 4.000 PC F

K 2 SILENT UM *JP 1 2.000 PC F

K 2 SILENT UM *JP 1 2.000 PC F

K 2 SILENT UM *JP 1 2.000 PC F

K 2 SILENT UM *JP 1 2.000 PC F

K 2 SILENT UM *JP 1 2.000 PC F

K 2 SILENT UM *JP 1 1.000 PC E

K 2 SILENT UM *JP 1 1.000 PC E

K 2 SILENT UM *JP 1 1.000 PC E

K 2 SILENT UM *JP 1 1.000 PC E

K 2 SILENT UM *JP 1 1.000 PC E

K 2 SILENT UM *JP 1 1.000 PC F

K 2 SILENT UM *JP 1 1.000 PC F

K 2 SILENT UM *JP 1 1.000 PC E

K 2 SILENT UM *JP 1 1.000 PC F

K 2 SILENT UM *JP 1 14.000 PC F

K 2 SILENT UM *JP 1 1.000 PC F

K 2 SILENT UM *JP 1 1.000 PC F

K 2 SILENT UM *JP 1 1.000 ZST E

2.3.2 Quy trinh cong nghé

Hinh 2.7 Bang BOM cua K2 Silent (Nhat Ban)

Day chuyén lap rap thiét bi 1am sach gom c6 4 cong doan chinh: Chuan bi, lap rap
dong co, 1ap rap hoan thién va dong géi san pham. Puoc chia thanh 62 cong doan thuc
hién. Tir cong doan 1 dén céng doan 62 duoc thuc hién mot cach lién tuc voi mot thoi
gian chu ky nhét dinh dé dam bao cong suat yéu cau dé ra caa day chuyén, ma van dam
bao chat lwong san pham duoc san xuit ra. Cac cong doan thuc hién dugc sip xép doc
theo cac tram san xuat trong line san xuat theo mdi quan hé vu tién rang budc trudc sau

theo so do sau:

SVTH: Tran Ngoc Duy
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000000000 00-C

Hinh 2.8 So db quy trinh thir ty wu tién ciia cac cong doan
2.3.3 M6 ta qui trinh thye hién cic cong doan trong diy chuyén

Déy chuyén Iap rap san xuat san pham K2 SILENT (JP) c6 62 cong doan trong dugc
chia lam bon giai doan thyc hién:

Giai doan 1: Chuan bi gom 4 cong doan (tir cong doan 1 dén cong doan 4).

Giai doan 2: C4c hoat dong lap rap dong co gom 31 cong doan (tir cong doan 5 dén
cong doan 35).

“Gia doan 3: Cac hoat dong Iap rap hoan thién gom 18 cong doan (tir cong doan 36
dén cong doan 53).

Giai doan 4: DPong goi san pham gdm 9 cong doan tiép theo (tir cong doan 54 dén
cong doan 62).

13
SVTH: Tran Ngoc Duy GVHD: Nguyén Vin Thién An



Phan tich bdt cdp va dé xudt cdi tién hiéu sudt day chuyén san xudt tai Cong ty Karcher Viét Nam Technology

Bang 2.3 Cac cong doan thyuc hién cia K2 Silent (Nhat Ban)

SVTH: Tran Ngoc Duy

GVHD: Nguyén Vin Thién An

Cb Cong viéc thuc hién CbT Thot gian
CAC CONG DOAN CHUAN BI
1 | Nhét 4 miéng dém vao vo den trudc - 33.55
2 | Nhét 4 miéng xdp vao vo den trudc 1 36.85
3 Nhét 4 miéng dém vao vo den sau - 32.08
4 Nhét 4 miéng x6p vao vo den sau 3 37.03
CAC CONG POAN LAP RAP PONG CO
5 Gan vo trang vao vo motor trudc - 3.67
6 Gan vo trang vao vo motor sau 5 3.28
7 LAp rap truc cong tic 6 3.12
8 Két noi hé thong day dién cho hop 7 6.78
dién tu
9 That chat cap - 4,58
10 bat 2 vong su 9 2.20
11 Két noi day nguon cho hop dién 10,8 6.97
12 Pit day nguon va vé motor 1én 11 4,58
carrier
13 L4y motor va dit né vao do ga - 2.20
14 Lap rap vong O- ring 16n 13 2.20
15 Lay banh rang bo vao do6 ga 14 2.93
16 Lép rap xy lanh, nhan né va lay 15 5.68
khoi do ga
17 Gan tam Wobble 16 7.15
18 Cb dinh xy lanh bang 4 vit 17 17.60
19 Gan tim dém va wobble nho 18 3.85
20 Dit cum motor lap rap 1én carrier 12,19 2.20
21 Dit dau pump head 20 5.32
22 Nhan piston dé ¢ dinh cum dan 21 2.93
hudng
23 Bin 4 vit 22 14.67
24 | C6 dinh hop cong tac, gan day dién 23 13.20
25 bat cum motor va vo motor 24 2.57
14
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GVHD: Nguyén Vin Thién An

Chb Codng viéc thuc hién CPhT Thoi gian
26 bi gon day dién motor va day 25 8.43
nguon
27 Lip vo trén 26 7.15
28 Bin 6 vit 27 14.85
29 Lip 6ng nudc dau vao, dau ra 28 4.22
30 Cim phich cim va danh diu 29 5.50
31 Test dién 30 7.15
32 R0t phich cim va danh dau 31 2.57
33 LAy cum dau bom 32 4.58
34 Két ndi dién va dong nudc 33 5.50
35 Durng két ndi 34 5.87
CAC CONG POAN LAP RAP HOAN THIEN
36 Dit cum lap rap Ién carrier 35,40 6.23
37 Op Vo vang trudc vao vo den sau 2 13.38
38 Gan logo va nit nhan 37 9.53
39 Déan nhin 38 4.95
40 Pit 1én d6 ga 39 2.20
41 Gan vo den sau 36,4 24.02
42 Gan dau loc 41 2.20
43 Bin 7 vit vao dé den 42 28.23
44 Gan miéng vang sau vao may 43 17.42
45 Gan gia do 44 3.67
46 Ban 3 vit 45 14.85
47 Dan team canh bao 46 4,22
48 Test dién 47 4.58
49 Ban 4 vit 48 16.50
50 Dan team may 49 5.32
51 Quét ma vach 50 1.47
52 L4y may khoi carrier 51 2.57
53 Chinh céng tic vé vi tri O(OFF) 52 1.10
54 Boc tui nilon PE 53 4.03
CAC CONG DOAN BONG GOI SAN PHAM
55 Dé vao thiing carton 54,60 3.67
56 Dit phy kién 1 58,55 20.35
57 Dit phu kién 2 58,56 18.33
58 Chuan bi phu kién - 16.32
59 Dan thung - 18.52
60 Déan team thung 59 4.03
61 Chuan bi pallet 57 5.68
62 Cubn mang co 61 7.52
15
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2.4 Cac van dé bat cap caa quy trinh san xuat san pham K2 SILENT (JP)

Tur Bang 2.3 cac cong viéc dugc chia vao cac tram trong Bang 2. 4 sau:

Bang 2. 4 phan chia cic cbng viéc vao tram

Tram | Céng doan Tram Cong doan

1s2 1 29
2 12 30

354 3 31
4 32

5 5 37
6 38

7 13 39

8 40

9 41

10 14 42

6 11 15 43
12 44

1

13 6 45

14 46

7 15 17 47
16 48

17 49

18 18 50

19 51

8 20 52
21 19 53

22 54

9 23 55
24 20 56

25 21 57

10 26 22 58
27 59

11 28 23 60
61

24
62

Thai gian chu ki hién tai caa cong ty 1a 30s, ta c6 biéu d6 thoi gian 1am viéc cua cac

tram nhu sau:
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Thoi gian san xuat ma K2 SILENT (JP)

40.00
35.00

30.00
25.00

20.00

Thoi gian (S)

15.00
10.00

5.00

oo A H N B B N N E N S B s S 'S S B " BB S B =N
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

mmmm Time  35. 35. 34. 34. 16. 18. 20. 23./22. 31. 14. 19. 30. 26. 28./21. 23. 21. 12. 20. 18. 16. 22. 13.
e TT(S) 30. 30. 30. 30. 30. 30. 30. 30. 30. 30. 30. 30. 30. 30. 30. 30. 30. 30. 30. 30.30.30.30. 30.

Tram

B Time e TT(S)

Hinh 2.9 Biéu d6 thoi gian 1am viéc cua cac tram

Mic du cong ty dat muc tiéu san xuat 890 san pham mdi ngay, tuy nhién két qua thuc
té chi dat 679 san pham chi dat twong dwong khoang 76,3% so vai ké hoach dé ra, cho
thiy ning suat chua dap ung duoc yéu cau dit ra. Qua phén tich so ¢4 Hinh 2.9 ¢6 thé
chi ra mot s6 nguy@n nhan chi yéu dan dén su chénh léch nay sau day:

e Su mat can dbi trong phan bo cong viéc giira cac tram la nguyén nhan quan trong
lam giam hiéu qua van hanh day chuyén. Mot s6 tram c6 thoi gian thao tac vuot mic
tiéu chudn, dién hinh nhu tram 1, 2, 3 va 4 gy ra hién twong “thit c6 chai”
(bottleneck), khién cac tram sau phai cho doi hoan thanh san pham tir tram trudc. Khi
mot tram mat qua nhiéu thoi gian xu Iy, né khéng chi kéo dai thoi gian chu ky san
Xuit ma con gay anh huong day chuyén dén toan bo hé théng. Trong khi do, nhiéu
tram khac lai c6 thoi gian thao tac thap hon nhiéu so vai chuan, dan dén hién tuong
nhan rdi cuc bo, 1am Iang phi ngudn luc lao dong va khong tan dung hét cong suat
may mac.

e Viéc thiéu tiéu chuan céc thao tac ciing 1a mot van dé 1am cho ning suat khong
dap (g yéu cau dit ra.

17
SVTH: Tran Ngoc Duy GVHD: Nguyén Vin Thién An



Phan tich bdt cdp va dé xudt cdi tién hiéu sudt day chuyén san xudt tai Cong ty Karcher Viét Nam Technology

CHUONG III: COSO LY THUYET

3.1 Tong quan vé can bang day chuyén

Déy chuyen san xuat 1a hé thong to chirc cac hoat dong san xuét theo trinh tu cong
nghé, nham dap &ng nhu cau ngay cang da dang cua thi truong. Trong bdi canh vong
doi san pham hgay cang rut ngan va yéu cau vé su linh hoat ngay cang cao, cac phuong
phap san xuat truyén théng da dan duoc thay thé bang cac hé thong day chuyen hién dai.
Muc tiéu chinh cta cac day chuyen nay la rGt ngan thoi gian san xuat, toi vu chi phi va
dam bao chit lugng san pham dau ra.

Van dé can bang day chuyén, theo d6, tré thanh mot bai toan trong tam trong t chic
san xuat, nhat 1a khi quy mé hé thong ngay cang ma rong. Viéc phan b6 cdng viéc giira
cac tram khéng hop 1y s& dan dén thoi gian nhan rdi, giam ning suit va gy lang phi tai
nguyén. Tuy nhién, cic phuong phép truyén thong nhu dua trén kinh nghiém hay thi
nghiém nhiéu 1an van chwa du hiéu qua trong viéc toi uu héa can bang day chuyén ¢
muc do phuc tap cao (Becker & Scholl, 2006) O,

Mot day chuyén lap rap thuong bao gom céc tram lam viéc duoc bé tri lién tuc theo
dong san pham, trong d6 cac nhiém vu duoc thuc hién theo mot trinh ty wu tién da duoc
xéac dinh trudc. Viéc di chuyén ban thanh pham giira cac tram c6 thé dugc thuc hién
bang tay hoic bang thiét bi co khi/tu dong.

Ty thude vao dic diém san xuat, day chuyén co thé duoc to chic theo ba md hinh
chinh: mé hinh don san pham, mé hinh da san pham va mé hinh hdn hop. M6 hinh don
san pham ¢6 ciu tric don gian hon do chi xtr Iy mot loai san pham duy nhat. Nguoc lai,
mo hinh da san pham va hdn hop yéu cau tinh linh hoat cao hon trong khau thiét ké va
dic biét 1a trong qué trinh can bang day chuyén, nham giam thiéu thoi gian chu ky, s6
lugng tram 1am viéc, cling nhu lugng béan thanh pham tén dong tai cac khau trung gian.

3.1.1 Gi6i thiéu chung vé cin bing diy chuyén

Viéc can bang dy chuyén da duoc nghién ctru rat 1au tir khi nén san xuét cong nghiép
ra doi, nhiéu nghién ciru da dugc thye hién vé chu dé nay tir ndm 1954. Cac van de can
bang day chuyén lap rap lan dau tién dugc gidi thiéu boi Bryton trong ludn van t6t
nghiép cua minh. Trong nghién ctru cua minh, dng chap nhan s luong cac tram cong
viéc 1a khong doi, tong thoi gian hoat dong cua cac tram bang thoi gian cta timg tram
cong lai va thoi gian di chuyén gitra cac tram.

Nhung mai toi ndm 1955 thi nguoi ta méi bat dau nghién ciru sau va diang trén mot sb
tap chi khoa hoc. Lan dau tién bai todn v€ can bang day chuyén san xuat dugc dang trén
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tap chi khoa hoc vao nim 1955 do Salveson phat trién va dén nim 1960 Bowman tiép
tuc phat trién thém. Nam 1956, Jackson dua ra khai niém mai vé k¥ thuat can bang day
chuyén don gian, k¥ thuat nay dugc tom tat nhu sau:

1.  Xéc dinh tat ca céc cong viéc co thé phan bd vao tram thir nhat.

2. Trong tat ca cac cong viéc ¢ thé phan bd vao tram tht nhat, ching ta xac dinh
nhirng cong viée co thé phan b cac cong vige vao tram thir hai.

3.  Trong tit ca ca cong viéc co thé phan bo vao tram 1 va 2, xac dinh cc cong viéc
c6 thé phan bd vao tram 3

4, Tiép tuc cho céc tram con lai cho dén khi duoc can b.;ing, hay noéi cach khac tat
ca cac cong viéc déu duogc phan bo vao céc tram lam viéc, nghia 1a cho dén khi ching
ta dat duoc s tram lam viéc 1a it nhét tuong trng vai chu ky cho trude.

Ky thuat nay bi gioi han d6i véi mot s6 bai toan nho, ddi vai cac bai toan 16n hon thi
phai can dén su trg giup ciia may tinh.

Niam 1966, Arcus lan dau tién sir dung phuong phap COMSOAL (Computer Method
of Sequencing Operations for Assembly Lines) nhu la mot cach tiép can cho phuong
phap giai quyét cho van dé can bang day chuyén lap rap bang may tinh.

Ngay nay c6 rat nhiéu k¥ thuat can bang day chuyén san xuit dugc sir dung, dic biét
d6i véi nhitng day chuyén nhiéu chi tiét lap rap thi do phirc tap ciia bai toan cang 16m va
thong thuong trong nhiing truong hop nay ngudi ta thuong st dung phuong phap gan
dung. Tat nhién két qua ctia nhing giai thuat nay tam chéap nhan dugc, hon nita rat nhleu
bai toan can bang day chuyén san xuét c6 nhiéu 10i giai khac nhau cing véi mot s tram
va chu ky lam viéc cho trude.

3.1.2 Dinh nghia cin bing diy chuyén

Day chuyén san xuit 1a mot hé théng td chure cac hoat dong san xuét theo trinh tu hop
1y, trong d6 cac cong doan dugc b tri lién tiép nham thuc hién cac bude can thiét dé
hoan thanh san phém cudi cung. Moi cong doan dugc thuc hién tai mot tram lam viéc
riéng biét, va san pham ban thanh duoc di chuyén tir tram nay sang tram khac theo mot
chudi khép kin. Toan bd h¢ théng hoat dong véi muc ti€u tdi wu hoa hiéu suét, giam
thiéu thoi gian chd va chi phi san xut, déng thoi dam bao chat luong san pham dau ra.

Theo Becker va Scholl (2006), day chuyén lap rap 1a tap hop cac tram lam viéc dugc
bb tri theo mot chudi cd dinh, tai d6 cac nhiém vu san xuat duoc thyc hién dua trén thur
tu wu tién va thoi gian chu ky xéac dinh. Sy phdi hop nhip nhang giira cac tram 1a yéu
t6 then chdt dé dam bao hicu qua van hanh cua toan bo h¢ théng.
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3.1.3 Muc tiéu ciia cin bang diy chuyén

Tuy thudc vao loai hinh san xuat va dic diém cu thé cua ting bai toan, muc tiéu cua
viéc can bang day chuyén cé thé thay doi nham dap (ng cac yéu cau khéac nhau trong
thuc tidn. Tuy nhién, trong pham vi nghién citu, ¢ thé phan loai hai muc tiéu co ban
thudng gap trong cac bai todn can bang day chuyén nhu sau:

o Truong hop thoi gian chu ky duoc xdc dinh truoc: Muc tiéu cua bai toan la phan
bd hop Iy cac cong viéc thanh phan vao cac tram 1am viéc sao cho tong thai gian nhan
rdi cuia toan day chuyén duoc tdi thiéu hoa, ddng thoi dam bao mirc do phan bé thoi
gian nhan rdi giita cac tram 12 ddng déu. Céch tiép can nay déng thoi nham téi vu hoa
s6 lwogng tram 1am viéc, tirc 1a xac dinh sb tram t4i thiéu can thiét ¢é hoan thanh san
pham trong thoi gian chu ky da dinh, tir 6 ning cao hiéu qua sir dung tai nguyén va
nang suat san xuat (Scholl & Becker, 2006) @,

o Truong hop s6 hrong tram 1am viéc duoc xdc dinh triréc: Trong tinh hudng nay,
bai toan tap trung vao Viéc rat ngan thoi gian chu ky, nghia 1a giam thiéu khoang thoi
gian can thiét dé hoan thanh mot don vi san pham Muc tiéu la phan phdi khéi luong
cdng viéc vao c4c tram sao cho thoi gian nhan rdi tai mdi tram dugc giam thiéu va
phan bd déu dan. Picu nay tuong duong vai viéc toi da héa niang suat dau ra cia day
chuyén, dong thoi tan dung t6i da niang luc cua cac tram lam viéc di c6 (Baybars,
1986) @),

3.1.4 Vai tro ciia can bang diy chuyén

Can bang diy chuyén déng mét vai trd then chdt ddi voi su thanh cong hay thét bai
ctia viée ap dung cac day chuyén san xuét vao thuc té. N gitp nha san xuét co thé biét
duoc qui mo thiét ké nha xuong cua minh va can nguén luc bao nhiéu cho hoat dong
san xuat cta ddy chuyén. Vi thé van dé can bang day chuyén 1a mot viée rat kho thuc
hién néu chung ta khong c6 day du cac thong sé thiét ké cua day chuyén, tir d6 c6 thé
gitip nha quan 1y c6 thé thau hiéu duoc cac thong s thiét ké ciia day chuyén va ap dung
no6 vao thuc té mot cach dé dang va nhanh chéng hon.

3.1.5 Nhirng yéu t6 anh hwéng dén diy chuyén sin xuat

Trong quan ly day chuyén san xut, thoi gian cham tré hodc lang phi duoc xac dinh
boi sy chénh léch gitra thoi gian hoan thanh cac cong viéce tai moi tram so véi thoi gian
chuky yéu cau. Muyc tiéu ly tuong la dam bao tong thoi gian ciia cac tram 1am viée bang
tong thoi gian thyc hién tit ca cac cong viée thanh phan, dugc biéu dién qua cong thirc:

NxCT-Yti=0 (3. 1)
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Trong do:

. N: Tong s6 tram lam viéc trén day chuyén.

«  CT: Thoi gian chu ky, ttrc khoang thoi gian tdi da cho phép dé hoan thanh
cong viéc tai mot tram.

. ti: Thoi gian thuc hién cong viéc thanh phan tht i.

Tuy nhién, viéc dat dugc su can bang hoan hao theo cong thirc nay trong thyuc té 1a rat
kho khin, thim chi gin nhu khong thé. Thay vao do, cac nha quan ly san Xut tip trung
vao viéc giam thiéu sy chénh 1éch nay xudng mirc thip nhit c6 thé.

Dé han ché sy khac biét giira tong thoi gian tai cac tram va tong thoi gian cla cac cong
viéc thanh phan cac cong doan san xuat thudng dugc chia nhé va phan bo hop ly vao
cac tram nham t61 wu hoa str dung ngudn lyc. Qua trinh nay chiu tac dong tur nhiéu yeu
td, bao gom nang luc lao dong, thai d§ lam viéc, tinh than nhan vién, va cach thuc to
chtic cong viéc. Nhiing yéu té nay dan dén hai van dé chinh: sy khong dff)ng déu gitta
cac tram va sy lang phi ngudn luc. Viée dat duoc sy can bang tuyét doi 1 mot thach
thirc 16n, boi cac yéu to trén 1am giam tinh linh hoat trong viéc phan bd cong viéc. Hon
nira, thoi gian thyc hién cua tung coéng viéc thanh phan ciing anh hudng tryc tiép dén
qua trinh can bang. Chang han, viéc sap xép nhiéu coéng viéc c6 thoi gian ngin s& thuan
lgi1 hon so vdi viéc phan bd mot vai cong viéc co thoi gian dai.

3.1.6 Can bing diy chuyén san xuit véi chu ky cho trudc.

Dang bai toan 1 trong can bang day chuyén san xuét tip trung vao viéc xac dinh thoi
gian chu ky dua trén san lugng du kién trong mot khoang thoi gian nhét dinh. Khi san
lugng can dat duge da biét, thoi gian chu ky duoc tinh bang tong thoi gian san xuét chia
cho san lugng d6 (Stevenson, 2020) ®). Céng thirc dugc biéu dién nhu sau:

3.2)

Trong do:
. CT: Thoi gian chu ky, tirc khoang thoi gian tdi da cho phép tai mdi tram
lam viéc.
. T: Tong thoi gian can thiét dé san xuat ra san lugng Q.
. Q: San lugng san xuat trong khoang thoi gian T.

Néu ky hiéu ti 12 thoi gian thuc hién timg cong viéc thanh phan, tong thoi gian dé hoan
thanh tat ca cac cong viéc dugc tinh bang:

S'ti (v6i i tir 1 dén n)
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Véi diéu kién ti < CT, dam bao thoi gian ciia mdi cong viéc thanh phan khong vuot
qua thoi gian chu ky.

Muc tiéu chinh cua bai toan 1a thiét ké day chuyén sao cho s6 tram lam viéc duoc toi
vu héa. Trong 1y thuyét, khai niém s6 tram lam viéc tbi wu theo 1y thuyét (giéi han duéi
ctia sd tram) dugc st dung dé xac dinh s tram tdi thiéu can thiét (Scholl, 1999) @, Khi
day chuyén dugc can bang véi sb tram bang dung sb tram t6i wu, bai toan dat trang thai
t61 wu, vi khong thé giam thém sb tram. S6 tram 1am viéc t6i vu theo 1y thuyét duoc tinh
nhu sau:

Ninin = 25 (3.3)

Neu két qua khong phai la s6 nguyén, sb tram t6i wu phai duoc 1am tron 1én s6 nguyén
gan nhat. Trong thuc té, thoi gian cua cac cong viée thanh phan va cic rang budc vé
quan hé thir ty (precedence constraints) anh hudng dén sé tram 1am viéc khi can bang.

Gia sir day chuyén c¢6 N tram 1am viéc, mdi tram c6 thoi gian gia cong Taj (v6i j tir 1
dén n). Thot gian trung binh tai moi tram dugc tinh nhu sau:

_ YTaj_ ¥ 3. 4)
Tt = TN

Thoi gian cham tré tai moi tram duoc xac dinh bﬁng:
d=CT - Ty (3.5)
Tong thoi gian cham tré cia toan day chuyén la:
D=NxCT->t (3.6)

Duya trén thoi gian cham tré, ty 1& phan trim thoi gian lang phi dugc tinh nhu sau
(Becker & Scholl, 2006) ©:

D
N X CT

CT-Trg

L= x 100% = x 100% (3.7)

Ty 1€ thoi gian lang phi cho thiy muc do chénh 1éch giira thoi gian yéu cau va thoi gian
thuc té ctia day chuyén. Ty 1¢ nay cang cao, hiéu qua kinh té ciia diy chuyén cang giam.
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3.1.7 Cac phwong phap cin biang diy chuyén véi chu ky cho truée

Trong qu4 trinh can bang diy chuyén san xuat véi thoi gian chu ky da duoc xac dinh
trude, cac hoat dong tai timg tram 1am viéc can duoc diéu chinh dé dam bao sy dong
déu, tir do dat dugc san luong muc tiéu da dé ra. Bé thyc hién diéu nay, cac nha quan ly
san xut phai xac dinh rd cac thlet bi, cong cu, va phuong phap lam viéc can thiét, dong
thoi woc luong thoi gian yéu cau cho timg nhiém vy trong céc cong doan cua day chuyén.
Bén canh d0, viéc thiét lap thtr tu vru tién cho cac cong viée la yeu t6 quan trong, thuong
duogc thé hién qua so d6 quan hé thir tu giita cac cong viée. Khi da co day du cac yéu td
nay, mot s6 phuong phap can bang day chuyén cé thé duoc ap dung dé nang cao hi¢u
suat hoat dong cua day chuyen Trong pham vi dé tai nghién ctru vé day chuyen san xuat
quan, bén phuong phap can bang day chuyén dudi day s& duoc str dung dé toi wu hoa
quy trinh san xuét.

3.1.7.1 Can bing diy chuyén theo phwong phap xép theo trong sé vi tri (Ranked
Positional weight)

Phuong phap xép hang trong s vi tri (Ranked Positional Weight - RPW) duoc
Helgeson va Birnie phat trién vao nam 1961 tai cong ty General Electric, Hoa Ky. Pay
13 mot phuong phap gan ding voi uu diém ndi bat 1a khong chi xem xét cac mbi quan
hé thtr tw wu tién giita cic cong viée thanh phan ma con két hop thoi gian gia cong cia
chung. Nho d6, phuong phap niy mang lai két qua nhanh chong va cé d6 chinh xac cao
hon so v&i mot sb ky thuat khac.

Trong phuong phap nay, trudc tién can tinh trong s0 vi tri (Positional Weight - PW)
cho moi cong viéc thanh phan Trong s6 dugc xac dinh bang cach cong thoi gian gia
cong cua cong viéc do voi tong thot gian gia cong cua tat ca cac cong vi¢c phai thuc
hién sau no, theo so dd thit ty vu tién (precedence diagram). Sau khi tinh dugc trong $0,
cac cong viée s& dugc phan bo vao cac tram theo thi ty trong sd giam dan, nhung phai
dam bao tuan thu cac rang budc thir ty wu ti€n trong so do.

Cu thé, cong viée co trong s6 cao nhat (thuong 13 cong viéc khoi dau) sé duge uu tién
phan bd vao tram dau tién. Tiép theo, thoi gian con lai tai tram dugc tinh toan, va cac
cong viée tiép theo s& dugc phan bo néu tram van con kha nang thuc hién. Qua trinh nay
duogc 1ap lai cho céc tram tiép theo cho dén khi dap ung cac diéu kién sau:

. Tat ca cac cong viée dd dugc phan bd vao cac tram.
. Khong con cong viéc nao vi pham rang bugc thir tu vu tién hodc gy ra
thoi gian nhan rdi khong can thiét.

Phuong phép nay str dung mot s chi sé dé danh gia hiéu qua can bang day chuyén:

a) Phin trim mat cin bang (Balancing Loss - BL): Cong thtc tinh ty 1& mat can
bang dugc biéu dien nhu sau:

N x CT — St
N X CT

BL = x 100% (3.8)
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Trong do:
o BL: Ty 1& mat can bang (%).
o N: S6 tram lam viéc dugc xac dinh theo phuong phap.
o CT: Thoi gian chu ky (cycle time).
o > ti: Tong thoi gian gia cong cua tat ca cac cong viéc.

b) Higu suat 1y thuyét (Theoretical Efficiency - TE): Hi¢u suat 1y thuyét so sanh
tong thoi gian gia cong vé6i s6 tram ti vu 1y thuyét, dugc tinh bang:

TE=—2 % 100% (3.9)

Nmin x CT
Trong do:
TE: Hiéu suét 1y thuyét (%).

Nmin: SO tram t6i uu 1y thuyét.

¢) Hiéu suit thue té (Line Efficiency - LE): Hiéu suat thyc té danh gia hiéu qua cua
day chuyén dua trén so tram thyc té, dugc tinh nhu sau:

LE = 2% x 100% (3. 10)

N X CT
Trong do:
LE: Hiéu suét thuc té cua day chuyén (%).

N: S tram tinh trong phuong phap
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3.1.7.2 Can bang chuyén theo phwong phap thoi gian gia cong dai nhit (Longest
Operation Time - LOT)

Phuong phap nay duoc hinh thanh va phat trién tir nhitng nghién ctru trong linh vuc 1y
thuyét lap lich (scheduling theory) tir gitra thé ky XX, khi cac nha nghién ctru va ky su
cong nghiép bit dau quan tdm dén viéc tdi wu héa qua trinh phan bo ngudn luc trong
moi trudng san xuét da cong doan hodc nhidu may.

Cach thuc hién:

1. Lietke tat ca cac cong viéc va thoi gian ctia chung.

2. Sip xép cong viéc theo thoi gian giam dan.

3. Phéan cong cong viéc vao cac tram theo thir ty vu tién, dam bao téng thot gian
tai mdi tram khong vuot qua CT va bo theo thir tu wu tién cudng buc.

Uu diém: Pon gian, dé 4p dung, dic biét khi c6 su chénh 1éch 16n vé thoi gian gia cong
gifra cac cong viéc.

Nhuoc diém: C6 thé dan dén phan tich bo sung khong toi vu néu khéng xem xét day
du cac 1énh budc.

3.1.7.3 Can 'b:"ing chuyén theo phwong phap giai quyét so lwgng cong viée tiép theo
16m nhat (So6 lwgng nhiém vu theo d6i 16m nhat - LNFT)

Phuong phap nady uu tién cac cong viéc c6 nhi€u cong viéc phu thudc (cong viéc tiép
theo) nhat, nham muc tiéu dam bao cac cong viéc quan trong trong chudi dugc hoan
thanh som.

Cach thuc hién:
1.  Duya trén mtc dg uu tién ctia so do, dém so6 lugng cong viée ti€p theo cua
moi cong viéc.
2. Sap x€p cong vige theo so lugng cong viee ti€p theo theo mirc tang dan.

3. Phén chia cong viéc vao cac tram, dam bao tong thoi gian khong vuot qua
CT va theo thur tu cudng birc.

Uu diém: Hitu ich trong cac day xich c6 nhiéu thung phtc tap cudng buc.

Nhuoc diém: C6 thé khong t61 vu hda thoi gian néu cac cong vige co thoi gian cong
viéc 16n hon.
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3.1.7.4 Can bang chuyén theo phwong phap xic suat

Phuong phap xac suat do El-Sayed va Boucher d¢ xuat sir dung hai ma tran dai dién
cho mdi quan hé trudc — sau giita cac cong doan, 1an luot 1a P (tién nhiém) va F (ké
nhiém). Qua trinh phan cong cong viéc dugce thuc hién theo trinh tu sau:

1. Xac dinh cong doan dau tién: Lya chon nhiing cong viéc khong ¢ tién nhiém
(cac hang c6 gia tri 0 trong ma trin P). Néu c6 nhiéu lia chon, uvu tién cong viée
c6 thoi gian xir Iy dai nhit va pha hop vé6i thoi gian con lai tai tram.

2. Cap nhit trang thai: Sau khi phan céng cong viéc, chuyén sang ma tran F dé
xéac dinh cac cong viéc ké tlep Tién hanh cép nhat lai ma tran P dé phan anh
nhirng cong doan madi co thé thyuc hién.

3. Lip lai qua trinh: Tiép tuc thyc hién hai bude trén cho dén khi toan bd cac cong
viéc duoc phan bo, dam bao khong vuot qua thoi gian chu ky quy dinh.

Phuong phap nay giup phan b cong viéc hop 1y theo quan hé uu tién va gi6i han thoi
gian, dong thoi tinh dén yéu to ngau nhién trong thot gian thao tac, phu hgp véi cac hé
thong san xuat thyc t€ c6 bién dong cao.

3.1.8 Mt s6 phwong phap lean h§ tro cho bai toan cin bang

Can bang ddy chuyén san xuat nham toi uu hoa ludng cong viéc va giam lang phi,
nhung dat dugc can bang tuyét doi 1a thach thic do bién dong thuc té (Hopp &
Spearman, 2011) (. Cac giai phap thuong mang tinh gan dung, va dir liéu ban dau co
thé khong phan 4nh chinh xac diéu kién san xuit, din dén 1éch pha. Trong day chuyen
tht cong, thoi gian gia cong bién dong va ngirng may ngoai dy doan lam phtre tap van
dé. Phuong phap Lean 5S (Ohno, 1988) ® Sang loc (Seiri), Sap xép (Seiton), Sach s&
(Seiso), Tiéu chuan hoa (Seiketsu), Duy tri (Shitsuke) cung cap khung cai tién hiéu qua
nhu sau:

1.  Seiri (Sang loc): Loai bo cong cu, vat liéu khong can thiét tai tram lam
viéc, giam lang phi va t61 wu khong gian.

2. Seiton (Sap xép): Bb tri cong cu, thiét bi hop 1y dé giam di chuyén, ting
hiéu suat va on dinh thoi gian gia cong.

3. Seiso (Sach s€): V¢ sinh, kiém tra dinh ky dé dam bao diéu kién lam viéc
t6i wu, giam nglmg may.

4.  Seiketsu (Tiéu chudan héa): Xay dung quy trinh théng nhat, giam bién dong
va diém nghén.

5. Shitsuke (Duy tri): Dao tao, kiém tra dinh ky dé duy tri 5S, dam bao cai
tién bén viing.

Dé kiém tra hiéu qua, m6 phong day chuyén sau cin bang gitip phat hién va khic phuc
diém ngh&n trude khi trién khai thuc té. Phuong phap 5S khong chi cai thién can bang
Iy thuyét ma con dam bao hiéu qua thuc tién, nang cao hiéu suit va giam lang phi.
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3.2 Tong quan vé md phéng.

Mo hinh hoa va mo phong 1a mot phuong phap nghién ctru khoa hoc quan trong, dugce
Ung dung rong rai trong cdc linh vyc ky thuat, quan ly va khoa hoc. Phuong phap nay
cho phép phan tich, thiét ké va van hanh cac hé thdng phirc tap thong qua viéc xay dung
cac Mo hinh dai dién va kiém tra chung trong moi truong ao. Ky thuat mé phong bét
ngudn tir nhitng nim 1940 trong Thé chién thir hai, khi dugc sir dung dé nghién ctru cac
phan tng hat nhan phuc vy phat trién vii khi nguyén tir (Banks et al., 2010) .

Mot khao sat trén 137 cong ty san xudt 16n cho thay k¥ thuat mé phong 1a mot trong
nhitng cong cu pho bién nhat, vdi 84% cong ty ap dung, chi dirng sau phan tich thong
ké (93%) (Law, 2015) (0,

V6i su phat trién ciia cong nghé mdy tinh va phan mém chuyén dung, mo6 phong ngay
cang dugc st dung rong rai trong nhiéu linh vyc. Cac tng dung bao gom thiét ké hé
thong san xuat, danh gia hé théng dich vy, phén tich tai chinh, t6i uu hoa giao thong va
van hanh thiét bi k§ thuat. Phuong phap nay khong chi ning cao hiéu qua thiét ké ma

con giam thiéu rai ro va chi phi trong qué trinh trién khai thuc té (Kelton et al., 2015)
(11)

3.2.1 Khai niém vé M6 phong

M0 phong 13 mot ki thuat khoa hoc str dung cac chuong trinh may tinh dé tai hién hoat
dong cua mot hé thong thuc thong qua viée biéu dién cac dic tinh hé théng bang cac
bién dong theo thoi gian. Phuong phap nay mo phong ban chat dong cua h¢ thong, dic
biét htru ich khi cac cong cu phan tich truyén thong nhu 1y thuyet x€p hang, quy hoach
tuyen tinh, hodc cac phwong phap hoach dinh khac khong thé biéu dién day du cac yéu
t6 ngiu nhién hodc phirc tap ctia hé théng (Banks et al., 2010). M6 phong cho phép
nghién ctru va thu nghiém hé théng trong méi trudng 4o, tir 6 hd tro ra quyét dinh va
t61 wu hoa hiéu qua van hanh.

3.3.2 Dinh nghia M6 phéng

Mo phong la qua trinh xay dung mot m6 hinh toan hoc hodc logic dai dién cho mot hé
thong hodc bai toan quyét dinh, sau dé thuc hién cdc thi nghiém trén m6 hinh nham phan
tich hanh vi hé thdng hodc tim kiém giai phap t6i wu cho cac van dé quan 1y va van hanh
(Law, 2015). M6 phong thuong dugc str dung dé mo ta cac hé thdng phuc tap, noi cac
yéu t6 ngau nhién hodc tuong tac phi tuyén tinh dong vai trd quan trong.
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3.3.3 Muc tiéu va Vai tro cia M6 phong
Muc tiéu cua M6 phong

Mo phong dugc trién khai nham danh gia hi¢u suit cia mot hé théng, cai thién hoat
d6ng hodc hd tro thiét ké cac hé thdng méi chua duoc xay dung. Day 1a mot trong nhirng
phuong phap hiéu qua nhat dé nghién ctru hé thdng, cho phép phan tich hanh vi, danh
gia cac chién luoc van hanh va du doan két qua trong cac kich ban khac nhau (Kelton et
al., 2015) ). M6 phong gitp cac nha quan 1y va k¥ su hiéu rd hon vé cach hé thong
phan mg trudce cac thay doi hodc diéu kién bat dinh.

Vai tro cua M6 phong

Mo phong dong vai tro cdt 181 trong viée xay dung cac mo hinh s va sir dung phuong
phap s6 dé giai quyét bai toan. May tinh 13 cong cu khong thé thiéu, cung cap kha nang
xtr Iy nhanh chéng va chinh x4c cac mé hinh phitc tap. Tuy nhién, do tinh chat gan dung
ctia md phong, cac mo hinh thuong dugc don gian héa théng qua cac gia thiét nham

giam d6 phirc tap, tir 46 dam bao tinh kha thi trong tmg dung thuc té (Banks et al., 2010)
9)

Ca ly thuyét va thuc tién déu khang dinh ring mé phong 1a mot phuong phap manh mé
dé nghién ctru cac hé théng, kham pha cac quy luat ty nhién va dy doan hanh vi. Voi sy
hd trg cua cdng nghé may tinh hién dai, cic mo6 hinh mé phéng ngay cang chinh xac,
linh hoat va sat v6i thyc té hon. Diéu nay cho phép xtr 1y thong tin nhanh chéng, hd trg
ra quyét dinh hiéu qua trong cac linh vic nhu san xuét, dich vy, tai chinh va giao thong
(Law, 2015) 19,

3.2.4 Mt s6 phwong phap md phéng va pham vi ing dung.

M6 phong la mét cong cu da dang voi nhiéu phuong phap dugc thiét ké dé phan tich
cac hé thong khac nhau. Cac phuong phap chinh va pham vi ing dung cua ching bao
gom nhu sau (Banks et al. (2010) ©:

e M6 phong Lién tuc (Continuous Simulation): Puoc st dung dé mo ta cac hé
thdng c6 trang thai thay doi lién tuc theo thoi gian, thudng duoc biéu dién bang cac
hé phuong trinh vi phan. Phuong phép nay phu hop cho céc ting dung nhu mé phong
dong chay, hé thong co hoc, hoic cac qué trinh vat 1y.

* M6 phong Gian doan (Discrete-Event Simulation): Tép trung vao cac hé théng
ma trang thai chi thay doi tai cac thoi diém sy kién cu thé. Phuong phap nay phd bién
trong phan tich h¢ thong san xuat, quan 1y hang doi, hodc t6i wu hoa chudi cung tng.

e M6 phong Hén hop Lién tuc-Gian doan (Combined Discrete-Continuous
Simulation): Két hop cac dic diém cua mo phong lién tuc va gidn doan, phu hop cho
cac hé thong phirc tap co ca yeu t6 thay doi lién tuc va cac su kién gian doan, chang
han nhu cac day chuyén san xuét tich hop hodc hé théng diéu khién tv dong.

28
SVTH: Tran Ngoc Duy GVHD: Nguyén Vin Thién An



Phan tich bdt cdp va dé xudt cdi tién hiéu sudt day chuyén san xudt tai Cong ty Karcher Viét Nam Technology

* Mo phong Monte Carlo (Monte Carlo Simulation): Str dung cac s6 ngau nhién
dé mo phong cac bai toan xac suat va théng ke, thuong dugc ap dung trong danh gia
rtii ro, phan tich tai chinh, hodc t6i wu hoa cac hé théng voi nhiéu bién ngiu nhién.

3.2.5 M6 phéng véi phin mém Arena
3.2.5.1 Gi6i thiéu vé Arena

M6 phong 1a qua trinh tai hién cac hé théng thuc té, trang thai hoat dong hodc quy trinh
thong qua cac mo hinh s6. Phin mém Arena 1a mot cong cu manh mé, duogc thiét ké dé
mo hinh hoa va phan tich cac h¢ thdng phtec tap, hd tro danh gia tac dong cua cac thay
d6i hoic tai thiét ké trong cac linh vuc nhu chudi cung ng, san xuét, logistics, phan
phéi, kho bii va dich vu. Véi tinh linh hoat cao, Arena cho phép xay dung cdc mé hinh
tir chi tiét dén phuc tap, dap ng nhu cau phén tich & nhiéu cap d6 khac nhau.

Arena dugc Umg dung rong rai trong nhiéu linh vuc, voi cac rng dung ti€u biéu bao
gom:

* M6 phong day chuyen san Xuat: Xac dinh cac diém nghén, hang doi va tinh trang
du thira nguoén luc dé toi vu héa hiéu suat.

« Phan tich chudi cung (mg: Panh gia toan dién cac hé thong kho bai, van tai va
logistics.

« M6 phong hé thdng dich vu: Phén tich quy trinh phuc vu khach hang va quan Iy
trai nghiém khéach hang.

- Phan tich hé thong san xuit: Nghién ctru chi tiét cac thanh phan, bao gdbm hé
théng xu 1y va van chuyén vat liéu.

« Dy bao hiéu qua hé théng: Panh gia cac chi s6 quan trong nhu chi phi, ning suét,
thoi gian chu ky va cong suat.

» Hoach dinh tai nguyén: Lap ké hoach cho nhan su, thiét bi va nhu cau vat tu.

Ngoai ra, Arena cung cdp mot bo cong cu toan dién hd tro méd phong quy mod 16m, t6i
uu hoa, m6 phong 3D va tryc quan hoa dir liéu, gitp doanh nghi¢p dwa ra cac quyét dinh
chién lugc dya trén mé hinh chinh xac va thyc tién.

3.2.5.2Nim buéc tién hanh md phéng véi Arena

Phan mém Arena hd trg mo phong cho nhiéu linh vuc, tir san xuit, dich vu khach hang
dén chiam séc sirc khoe va logistics. Du muc tiéu 1a phan tich chudi cung ung hién tai
hay thiét ké dy chuyén san xudt méi, Arena cung cip mét quy trinh mo phong gém
niam budc don gian dé dat dugc két qua tdi wu (Rockwell Automation, 2023) (12

29
SVTH: Tran Ngoc Duy GVHD: Nguyén Vin Thién An



Phan tich bdt cdp va dé xudt cdi tién hiéu sudt day chuyén san xudt tai Cong ty Karcher Viét Nam Technology

1. Xay dung Mo hinh Co ban (Develop a Basic Model):

Arena cung cap giao dién tryc quan dang luu dd  (flowchart), cho phép nguoi dung kéo
va tha cac module vao cira s6 mo hinh, sau d6 két néi ching dé mo ta ludng quy trinh.
Phuong phap nay don gian héa viéc xay dung mo hinh ma khong can ky ning 1ap trinh
phtrc tap.

2. Hoan thién M6 hinh (Define the Model):

Nhép dir lidu thyc té hodc dir lidu thiét ké, chang han nhur thoi gian xt 1y, yéu cu tai
nguyén, hodc ky nang nhan su, bang cach nhip dup vao module va dién thong tin vao
cac biéu mau dir liéu cta Arena. Dé ting tinh tryc quan, ngudi ding co thé thay thé cac
biéu twrong mic dinh bang hinh anh tuy chinh.

3. Thuc hi¢n M6 phong (Run the Simulation):

Chay mé phong dé kiém tra xem md hinh c¢6 phan anh chinh xac hé thong thuc hay
khong. Cac tinh nang hinh anh dong cua Arena giup xac dinh cac diém nghen, hang doi,
hodc cac van dé khéc trong h¢ thong.

4. Phan tich Két qua M6 phong (Evaluate Simulation Results):

Arena ty dong tao cac bao cdo chi tiét vé cac chi s6 quan trong nhu murc st dung tai
nguy¢n, thoi gian cho, hodc nang suét. Nguoi dung cing co thé tich hop cac sd liéu
thdng ké tiy chinh dé hd trg viéc ra quyét dinh chién lugc.

5. Lua chon Giai phap Tdi uvu (Choose the Optimal Solution):

Thuc hién cac diéu chinh trén moé hinh dé kiém tra cac kich ban khac nhau, sau do so
sanh két qua dé xac dinh phuong &n tot nhat phu hop véi muc ti€u cua hé thong.
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3.2.5.3 Cac module co ban sir dung trong md hinh mé phéng véi phan mém Arena.

+ Create Module: dung dé tao ra cic thuc thé (entity) dugc mo phong trong mé hinh.
Khéi Create bao gio cling phai 1a khbi bat ddu ctia mo hinh dé tao ra cac entity ludn
chuyén trong mé hinh. Cac entity dugc tao ra bang cach sir dung bang diéu d6 hoic dua
vao khoang thoi gian gitra cac lan luan phién, sau do cac entity s¢ di chuyén vao mo
hinh va bat dau cic qua trinh trong sudt hé thng.

+ Dispose module: Module nay dugc dung nhu diém cudi cua cac entity trong mé hinh
mo phong, n6 cho biét cac entity da duge hoan thanh trong hé thong va di ra khoi hé
thong. Module nay s€ thong ké cac thong so cua entity va dua vao phan bao cao két qua.

+ Process module: Dung mé phong cic cong doan ma thyc thé (entity) dugc gia cong,
van chuyen v.v. Process module thuong dai dién cho mot cong doan trong hé thong hay
day chuyén duoc mo phong.

+ Assigh module: Module nay duoc sir dung dé gan gia tri méi cho céac bién, cac thudce
tinh cta entity, loai entity, hinh anh cho entity, hodc cac bién khac cua h¢ thong. Mot su
gan phurc hop c6 thé dugce thuc hién chi trong mdt Assign module.

+ Decide module: Module nay thuong dung cho viéc mé phong viéc phan loai hay
chia duong di cua entity.

+ Batch module: Module nay dung dé mé phong viéc két hop hai hay nhiu entity
thanh mot entity trong day chuyén. Vi du nhu viéc rap tay ao vao than 4o trong day
chuyén may éo.

+ Separate module: Module nay dung dé mé phong viéc tach mot entity thanh hai hay
nhicu entity.

+ Record module: Pay 1a module dugc stir dung de thu thap s liéu théng ké trong mo
hinh mé phong. Nhiing loai khac nhau cua cac sO liéu théng ké quan sat, bao gdbm ca
giita thoi gian thoat thong qua cac module, sd liéu thong ké entity (thoi gian, chi phi,
V.V..)

+ Entity module: Module dir liéu nay xac dinh cac kiéu entity va hinh anh ban du cua
chung trong mo phong. Thong tin chi phi ban dau va nhitng chi phi ndm giit ciing duoc
xac dinh cho cac entity. Hinh anh ban dau cua céc entity dugc xac dinh, co thé 1a mot
d6 hoa tuong tng dai dién cho hinh anh thong qua Edit, Entity Picture ciia menu. Néu
diéu nay khong duogc thuc hién, cac entity s& khong duge hoat hinh (animate), trong khi
n6 co gia tri hinh anh d6. Néu hinh anh entity lai thira nhan vao mot gid tri tuong tng
v6i mot hinh anh d6 hoa (graphical image), cac entity sau d6 s& dugc hoat hinh.

+ Queue module: Module dit liéu nay c6 thé dugc st dung dé thay doi quy tic thir tir
cho xép hang da xac dinh. Mac cho tat ca cac quy tac thu tu xép hang la First inFirst
out, cach khéc trir khi x4c dinh trong module nay.
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+ Resource module: Module dit li¢u nay xac dinh nguon tai nguyén trong hé théng mo
phong, bao gdm ca thong tin chi phi va ngudn lyc sdn c6. Tai nguyén c6 thé c6 mot nang
luc ¢6 dinh (Fixed capacity) ma khong thay d6i khi chay mo phong hodc c6 thé thay doi
dua trén mot bang diéu do (schedule). Tai nguyén khong hoat dong/lam viéc va nhiing
trang thai c6 thé ciing dwgc nhic dén trong module nay dé st dung véi cac qua trinh
nang cao (Advanced Process) va nang cao su di chuyén (Advanced Transfer Panel)
(khong co san trong bang Arena co ban).

+ Variable module: Module dit liéu nay duoc sir dung dé xac dinh kich thuée cua mot
bién va nhiing gia tri ban dau. Cac bién c6 thé dugc tham chiéu trong cac module khac
(vi du nhu: Decide module), c6 thé dugc thay mot gia tri mdi boi Assign module, va co
thé duoc sir dung bat ki ham nao.

+ Schedule module: Module dir liéu nay c6 thé dugc st dung két hop véi Resource
module dé xac dinh méot ban diéu d6 van hanh cho mét nguén luc hoac voi Create
module dé xac dinh mot bang diéu d6 dén. Ngoai ra, mot diéu do co thé duoc sir dung
va tham chiéu dén yéu t6 thoi gian tri hodn dua trén thoi gian mo phong. Khoang thoi
gian (Duration) diéu d6 dinh dang duogc xac dinh trong module nay. Lich (Calendar)
diéu d6 duoc dinh dang va xac dinh bang cach diéu do lich.

+ Set module: Module dir liéu nay dinh nghia nhimg loai khic nhau cua céc td, bao
g0m céc reource, counter, tally, kiéu entity va hinh anh entity. Nhiing t6 tai nguyén dugc
sir dung trong qué trinh (Nam gii¥, giai thoat, di vao va rdi khoi cuia nhitng module bang
chuong trinh nang cao va ban chuyén doi nang cao). Nhitng t6 Counter va Tally c6 thé
duogc str dung trong Record module. T6 xép hang c6 thé dugc st dung véi cac Size,
Hold, Access, Request, Leave va Allocate module cua bang chuong trinh nang cao va
bang chuyén d6i nang cao.

Ngoai cac model chinh trén trong mo hinh con s dung nhiéu model khéac dé lam cong
cu co ban tao nén mo hinh.
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CHUONG IV. CAN BANG CHUYEN

4.1. Théng sé chung cia day chuyén san xuat

Ap dung cong thic véi cac gia tri da cho & (3. 2). Thoi gian chu ky ciia mdi tram lam
viéc (cycle time - CT) dugc xac dinh nhu sau:

. CT: Thoi gian chu ky, biéu thi khoang thoi gian t6i da dé hoan thanh mot
san pham tai moi tram.

. T (Total working time): Tong thoi gian san xuat kha dung trong mot ngay,
duoc tinh nhu sau: T = 440 phat x 60 gidy = 26400 gidy. Pay 1a thoi gian lam
viéc trong ngay, twong tng voi 440 phut (hodc 7 gio 20 phut).

. Q (Total production amount): Tong s6 san pham can san xuat trong ngay,
theo yéu cau ctia khach hang 1a 890 san pham.

CT =26 400 / 890 ~ 29.7 giay/san pham

Dé thuan lgi cho viéc tinh toan va dé du trii vao thoi gian thira ra ciia day chuyen nén
ta gia dinh TC = 30 giday/san pham thay cho thoi gian TC = 29.7 giay/san pham.

Nghia 1a néu mot san pham duoc hoan thanh khang qué 30 gidy thi ¢6 the dat duoc
muc tiéu san Xuat 12 890 san pham mdi ngay. Nhu vay chlng ta s& phan bd 30 gidy cho
moi san pham. Pé xac dinh s6 lugng tram lam viéc t6i thiéu can thiét cho day chuyen
san xuét theo cac thong sd 1y thuyét, ta sir dung cong thirc (3. 3) dé tinh s6 tram toi thiéu
Sau:

Thay vao cong thirc:

890 x 583.9
Nmin= [————] = 19.68 = 2
min= [ 26400 ] 9.68 = 20 tram
. Nmin: SO tram 1am viéc tdi thiéu, dugce 1am tron 1én dén sb nguyén gén
nhat.
. Tti: Tong thoi gian gia cong cua tit ca cac cong viée thanh phan, ¢ day
la 583.9 gidy.

. CT: Thoi gian chu ky, tirc khoang thoi gian tbi da cho phép dé hoan
thanh mot san pham tai mdi tram, duoc xac dinh 13 30 gidy/san pham.

Tlep theo, qué trinh c4n bang day chuyén dugc thyc hién voi sO luong tram lam viéc
t6i thiéu 1a 20 tram, nham dam bao hiéu qua san xudt va dap Gng cic yéu cau vé san
lugng.

Deé t61 uu hoa viéc van chuyén nguyén li€u va ban thanh pham gitra cac cong doan, day
chuyén duogc chia thanh bon nhém tram lam viée, dugce t6 chuc nhu sau:
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Nhom 1: Bao gdm céc cong doan chuan bi ban dau, gdm 4 cong doan dau tién. Nhoém
nay tap trung vao cac hoat dong khoi dau cua quy trinh san xuat.

Nhom 2: Gom céc cong doan lap rap dong co, tir cong doan 5 dén cong doan 35. Nhoém
nay thyc hién cac cong viéc lap rap phan 161 ciia san pham.

Nhom 3: Bao gdm cac cong doan lip rap hoan thién san pheftm, tir cong doan 37 dén
cong doan 53. Nhom nay chiu trach nhiém viéc lap rap san pham hoan chinh.

Nhom 4: Gom cac cong doan dong goi san pham, tir cong doan 54 dén cong doan 62.
Nhom nay chiu trach nhi€ém cho viéc dong goi vao thung va pallet

Qua trinh can bang day chuyén duoc tién hanh theo tht ty wu tién, bat dau tir nhém 1,
tiép tuc voi nhom 2, sau d6 dén nhom 3 va keét thuc tai nhom 4. Viée phan bo cong viée

theo trinh tu nay dam bao dong chay san Xuat muot ma va hiéu qua, dong thoi giam
thiéu thoi gian cho va tic nghén giita cac cong doan.

4.2 Can bang day chuyén theo phwong phap xép theo trong sé vi tri (Ranked
Positional Weight)

Dua vao so dd quan hé tién quyét ctia cac cong doan Hinh 2.8 trong chuong 2, ta xac

dinh trong s6 pw cua tirng cong doan thanh phan trong day chuyén san xuat thiét bi 1am
sach. Theo do6 ta co:

RPW:
Cong doan 1 =292.42
Cong doan 2 = 258.87
Cong doan 3 = 254.83
Cong doan 4 = 222.75
Cong doan 5 =327.05
Tuong tu v6i cac cong doan con lai, sau khi tinh todn trong sé vi tri (Rank Positional
Welght RPW) cho tung cong doan trong day chuyén san xuét, ta 1p dugc bang trong

sO cua céac cong doan. Dong thoi, dé ho trg qué trinh can bang day chuyén, bang xép
hang theo thir tr giam dan cua trong sé6 RPW ciing dugc xay dung nhu sau:
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Bang 4. 1 Trong sb cac cong doan thanh phan trong day chuyén thiét bj 1am sach

Cb Thoi gian RPW Cb Thoi gian RPW
1 33.6 292.4 32 2.6 210.5
2 36.9 258.9 55 4.6 207.9
3 32.1 254.8 34 5.5 203.3
4 37.0 222.8 35 59 197.8
5 3.7 327.0 36 6.2 192.0
6 3.3 323.4 37 13.4 222.0
7 3.1 320.1 38 9.5 208.6
8 6.8 317.0 39 5.0 199.1
9 4.6 317.0 40 2.2 194.2
10 2.2 312.4 41 24.0 185.7
11 7.0 310.2 42 2.2 161.7
12 4.6 303.2 43 28.2 159.5
13 2.2 340.3 44 17.4 131.3
14 2.2 338.1 45 3.7 113.9
15 2.9 335.9 46 14.9 110.2
16 5.7 332.9 47 4.2 95.3
17 7.2 327.3 48 4.6 91.1
18 17.6 320.1 49 16.5 86.5
19 3.9 302.5 50 5.3 70.0
20 2.2 298.7 51 1.5 64.7
21 5.3 296.5 52 2.6 63.3
22 2.9 291.1 53 1.1 60.7
23 14.7 288.2 54 4.0 59.6
24 13.2 273.5 55 3.7 55.6
25 2.6 260.3 56 20.4 51.9
26 8.4 257.8 57 18.3 31.5
27 7.2 249.3 58 16.3 68.2
28 14.9 242.2 59 18.5 78.1
29 4.2 227.3 60 4.0 59.6
30 55 223.1 61 5.7 13.2
31 7.2 217.6 62 7.5 7.5

Duya trén bang 4.1 va so d6 trinh tu wu tién cua day chuyen san xuat, Bang 4. 2 duoc
tao ra bang cach sap xép cac cong doan theo thir tu giam dan cia trong sb vi tri. Trong
qua trinh sip xép ndy, cac cong doan dugc chia thanh bon nhom tram lam viée riéng
biét.

Cu thé, khi tién hanh can bang day chuyen cac cong doan ciing dugc phan chia thanh
bbn nhom tram 1am viée, twong tmg v6i bén nhoém da xac dinh, va duge xtr Iy theo thir
tu tr nhom 1 dén nhom 4. Qua trinh can bang duoc thuc hién nhu sau: trudce tién, hoan
thién cAn bang cho tat ca cac cong doan thuoc nhém 1 (nhém chuan bi ban dau), sau d6
chuyen sang can bang cac cong doan trong nhém 2 (nhom lap rap dong co), sau do
chuyén sang cén bang cac cong doan trong nhém 3 (nhém lap rap hoan thién) va cudi
cung 1a can bang cac cong doan trong nhoém 4 (nhom dong goi san pham).
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Bang 4. 2 Tht ty giam dan theo trong s6 pw cia cac cong doan thyc hién trong day

chuyén Iap rap thiét bi 1am sach

Cb | Thoi gian | RPW CPT
NHOM 1
1 33.6 292.4 -
2 36.9 258.9 1
3 32.1 254.8 -
4 37.0 222.8 3
NHOM 2
13 2.2 340.3 -
14 2.2 338.1 13
15 2.9 335.9 14
16 5.7 332.9 15
17 7.2 327.3 16
5 3.7 327.0 -
6 3.3 323.4 5
18 17.6 320.1 17
7 3.1 320.1 6
8 6.8 317.0 7
9 4.6 317.0 -
10 2.2 312.4 9
11 7.0 310.2 10,8
12 4.6 303.2 11
19 3.9 302.5 18
20 2.2 298.7 12,19
21 5.3 296.5 20
22 2.9 291.1 21
23 14.7 288.2 22
24 13.2 273.5 23
25 2.6 260.3 24
26 8.4 257.8 25
27 7.2 249.3 26
28 14.9 242.2 27
29 4.2 227.3 28
30 5.5 223.1 29
31 7.2 217.6 30

SVTH: Tran Ngoc Duy

GVHD: Nguyén Vin Thién An
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Cb Thoi gian RPW CDbT
32 2.6 210.5 31
33 4.6 207.9 32
34 5.5 203.3 33
35 5.9 197.8 34
NHOM 3
37 13.4 222.0 2
38 9.5 208.6 37
39 5.0 199.1 38
40 2.2 194.2 39
36 6.2 192.0 35,40
41 24.0 185.7 36,4
42 2.2 161.7 41
43 28.2 159.5 42
44 17.4 131.3 43
45 3.7 113.9 44
46 14.9 110.2 45
47 4.2 95.3 46
48 4.6 91.1 47
49 16.5 86.5 48
50 5.3 70.0 49
51 1.5 64.7 50
52 2.6 63.3 51
53 1.1 60.7 52
NHOM 4
59 18.5 78.1 -
58 16.3 68.2 -
o4 4.0 59.6 53
60 4.0 59.6 59
55 3.7 55.6 54,60
56 20.4 51.9 58,55
57 18.3 315 58,56
61 5.7 13.2 57
62 7.5 7.5 61

SVTH: Tran Ngoc Duy

GVHD: Nguyén Vin Thién An
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Theo dir li¢u cia Bang 4. 2, vi¢c phan bo cac cong doan vao cac tram trén day chuyén
lap rap dugc thuc hién vé6i thoi gian chu ky t6i da cho mdi tram 1am viée 1a 30 gidy, theo
két qua da tinh toan trudc do. Trudce tién, 4 cong doan thudc nhom 1 s€ dugc xem xét
dé phan bd vao tram dau tién ctia day chuyén, vu tién theo thi ty trong s6 RPW tir cao
dén thép, trong d6 cong doan c6 RPW 16n nhat s& duoc phan bo trude. Két qua cho thay
cac cong doan 1, 3 c6 thé duge phan bd trudce, véi cong doan 1 c6 RPW cao nhit 13
292.4 nén dugc chon dé phan bo vao tram 1 dau tién. Sau khi phan bd cong doan 1
(33.65), ta thiy thoi gian con lai tai tram 1 da vuot qué thoi gian chu ky toi da d cho
(30s) vi vay ta tién hanh gdp 2 hodc 3 tram dé xir Iy mot cong doan hodc hai céng doan
lién tiép nham dat két qua tdi wu nhat.

Trong trudng hop trén ta xem xét cac truong hop gop cac tram sau day dé dua ra lua
chon tot nhat.

Bang 4. 3 Cac truong hop gop tram cta nhom 1

TRUONG HOP KHA NANG THOI GIAN SO TRAM CHO 4
SU‘ DUNG CON LAI CONG bOAN
THOI GIAN
26.4s
2 tram cho mdt cong 60s 23.1s 8 tram
doan
27.9s
23s
3 tram cho hai cong doan 90s 19.5s 6 tram
20.9s
5 tram cho bon cong 150s 10.4s 5 tram
doan

*Nhan xét: Ta thdy gop 5 tram cho 4 cong doan dau 1a kha thi va hiéu qua hon so véi
2 truong hop trén gitip tiét kiém tai nguyén va khong gian day chuyén san xuat thoi gian
con lai cua nha may thap nhat gitp tan dung toi da thoi gian chu ki.

Sau khi tién hanh g0p tram cho nhdm mdt ta thuc hién cho cdc nhdém con lai theo thir
tu uu tién thi ta dugc bang phan bo céc tram trong day chuyén lap rap nhu sau:
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Bang 4. 4 Két qua can bang mo hinh lap rap thiét bi lam sach theo sap xép trong so
vi tri clia cac cong viée

SVTH: Tran Ngoc Duy

GVHD: Nguyén Vin Thién An

S6 tram Cac | Trong | Cong | Thoi Tong | Thoi | CD sﬁrn sang
cong viéc | cbng | so doan gian | thoi gian | can doi
doan | (RPW) | wu tién | gia gian | con
thuc trweée | cong | tich lai (d)
hién do luy
Nhom 1
123451 2924 |- 33.6 |336 116.4 | 2,3,5,13,59,58,9
2 2588 |1 369 |705 |795 |35,13,59,58,37,9
3 254.8 |- 321 |102.6 |40.9 |45,13,59,58,37,9
4 222.75 |3 370 |139.6 |104 |5,13,59,58,37,9
Nhom 2
6 13 3403 |- 2.2 2.2 27.8 14,5,9,59,58,37
14 338.1 |13 2.2 4.4 25.6 15,5,9,59,58,37
15 3359 |14 2.9 7.3 22.7 16,5,9,59,58,37
16 3329 |15 5.7 13 17 17,5,9,59,58,37
17 327.3 |16 7.2 20.2 9.8 18,5,9,59,58,37
5 327.0 |- 3.7 23.9 6.1 6,18,9,58,59,37
6 3234 |5 3.3 27.2 2.8 18,7,9,58,59,37
7 18 320.1 |17 176 |176 12.4 7,9,19,58,59,37
7 320.1 |6 3.1 20.7 9.3 8,9,19,58,59,37
9 317.0 |- 4.6 25.3 4.7 8,10,19,58,59,37
10 3124 |9 2.2 27.5 2.5 8,19,58,59,37
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S6 tram Cac |Trong |Cdng |Thoi |Téng | Thoi | CD siin sang
cong viee |cong | sb doan gian | thoi gian | can déi

doan | (RPW) | wu tién | gia gian | con

thue truée | cong | tich lai (d)

hién do luy
8 8 317.0 |7 6.8 6.8 23.2 11,19,58,59,37

11 310.2 8,10 7.0 13.8 16.2 12,19,58,59,37
12 303.2 |11 4.6 18.4 11.6 19,20,58,59,37
19 3025 |18 3.9 22.3 7.7 20,58,59,37

20 298.7 19,12 |22 245 9.5 21,58,59,37

21 296.5 |20 5.3 29.8 0.2 22,58,59,37

9-10 22 2911 |21 2.9 2.9 57.1 23,58,59,37

23 288.2 |22 147 | 176 42.4 24,58,59,37
24 2735 |23 13.2 |30.8 29.2 25,58,59,37
25 260.3 |24 2.6 33.4 26.6 26,58,59,37
26 257. 25 8.4 41.8 18.2 27,58,59,37
27 249.3 | 26 7.2 49 11 28,58,59,37
11 28 2422 | 27 149 149 151 29,58,59,37
29 2273 |28 4.2 19.1 10.9 30,58,59,37
30 223.1 |29 5.5 24.6 5.4 31,58,59,37
12 31 2176 |30 7.2 1.2 22.8 32,58,59,37
32 2105 |31 2.6 9.8 20.2 33,58,59,37
33 2079 |32 4.6 14.4 15.6 34,58,59,37
34 203.3 |33 5.5 19.9 10.1 35,58,59,37
35 1978 |34 5.9 25.8 4.2 58,59,37
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S6 tram Cac | Trong | Cong | Thoi Tong | Thoi | CD sﬁrn sang
cong viéc | cbng |so doan gian | thoi gian | can doi
doan | (RPW) | wu tién | gia gian | con
thue truée | cong | tich lai (d)
hién do luy
Nhom 3
13-14 37 2220 |2 134 | 134 46.6 38,58,59
38 208.6 |37 9.5 22.9 37.1 39,58,59
39 199.1 |38 5.0 27.9 321 40,58,59
40 1942 |39 2.2 30.1 29.9 36,58,59
36 192.0 |35,40 6.2 35.3 24.7 41,58,59
41 185.7 36,4 240 [59.3 0.7 42,58,59
15-16 42 161.7 |41 2.2 2.2 57.8 43,58,59
43 1595 |42 28.2 1304 29.6 44,68,59
44 131.3 |43 174 1478 12.2 45,58,59
45 1139 |44 3.7 515 8.5 46,58,59
17 46 110.2 |45 149 149 15.1 47,58,59
47 95.3 46 4.2 19.1 10.9 48,58,59
48 91.1 47 4.6 23.7 6.3 49,58,59
18 49 86.5 48 16.5 |16.5 135 50,58,59
50 70.0 49 5.3 21.8 8.2 51,58,59
51 64.7 50 15 23.3 6.7 52,58,59
52 63.3 51 2.6 25.9 4.1 53,58,59
53 60.7 52 1.1 27 3.0 54,58,59
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S6 tram | Céc Trong | Cong Thoi |Téng |Thoi |CP sfl’n sang
cong cong | so doan wu | gian thoi gian can doi
viéc doan | (RPW) | tién gia gian con lai

thuc truéc cong | tich

hién dé luy

Nhom 4

19 59 78.1 - 18.5 18.5 11.5 54,58,60

54 59.6 53 4.0 22.5 7.5 60,58

60 59.6 59 4.0 26.5 3.5 55,58
20 58 68.2 - 16.3 16.3 13.7 55

55 55.6 54,60 3.7 20 10 56
21-22 56 51.9 55,58 20.4 20.4 39.6 57

57 315 56,58 18.3 38.7 21.3 61

61 13.2 57 5.7 44.4 15.6 62

62 7.5 61 7.5 51.9 8.1 -

Ket qua cu01 cung sau khi can bang day xich cho thay can bé tri 22 tram. Cac hiéu
suat théng sd cua diy chuyén duoc xac dinh nhu sau:

Gi4 tri mat can bang (BL):

BL=(nxCT-3t:)/(nxCT)x100%=(22x30—-583.9)/(22x30)x100% ~11.5%

Hiéu suét gifra tram 1y thuyét (20 tram) va sb tram can b tri:
TE = [>ti / (NnminxCT)] x100% = [583.9/(20%30)] x100%~97.3%
Hiéu suit thuc té voi sb tram can b tri (22 tram):

LE =[St/ (nxCT)] x100% = [583.9/(22x30) x100%~88.5%
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4.3 Can bang day chuyén theo phwong phap thoi gian gia cong dai nhat (Longest
Operation Time - LOT)

Duya trén so dd quy trinh thyc hién & Hinh 2.8 va bang thoi gian gia cong cua timg
cong doan Bang 2.3 dugc trinh bay trong chuong 2, ta thu duoc Bang 4. 5, trong d6
cac cong doan duge sip xép theo thir tw giam dan dwa trén thoi gian thue hién, nhu
Sau:

Bang 4. 5 Sap xép theo thu ty giam dan thai gian thuc hién cac cong doan trong

teng nhom
Cb ‘ Thoi gian Cb Thoi gian
Nhom 1 10 2.2
4 37.0 13 2.2
2 36.9 14 2.2
1 33.6 20 2.2
3 32.1 Nhém 3
Nhom 2 43 28.2
18 17.6 41 24.0
28 14.9 44 17.4
23 14.7 49 16.5
24 13.2 46 14.9
26 8.4 37 13.4
17 7.2 38 9.5
27 7.2 36 6.2
31 7.2 50 5.3
11 7.0 39 5.0
8 6.8 48 4.6
35 5.9 47 4.2
16 5.7 45 3.7
30 5.5 52 2.6
34 55 40 2.2
21 5.3 42 2.2
9 4.6 ol 1.5
12 4.6 53 1.1
33 4.6 Nhom 4
29 4.2 56 20.4
19 3.9 59 18.5
5 3.7 o7 18.3
6 3.3 58 16.3
7 3.1 62 7.5
15 2.9 61 5.7
22 2.9 54 4.0
32 2.6 60 4.0
25 2.6 55 3.7
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Ta dya vao Bang 4. 5 va so dd quan hé uu tién tién hanh phan b6 cac cong doan vao
cac tram 1am viéc theo ting nhom tram, voi thoi gian chu ky danh cho méi tram 1a 30
gidy nhu d3 tinh. Nhu phan trinh bay Bang 4. 3 viéc phan bo 4 cong doan dau tién cho
5 tram 1a t&i uu nhét nén ta chuyén sang phan bo vao nhom 2. Ta xem xét cac cong doan
c6 thé phan bd trong tram 6 ctia nhom 2 1a cong doan 5, 13, 9. Trong cac cong doan nay
ta thay cong doan 9 1a céng doan co thoi gian thuc hién 1a 4.6 gidy < 30 gidy va c6 thoi
gian con lai 13 25.4 gidy, ta tiép tuc xem xét cac cong doan co6 thé phan bd 1a 5,13, 10.
Cong doan 5 1a cong doan co thoi gian thuc hién 1a 3.7 giay la cong doan c6 thoi gian
thuc hién 16n nhat trong cac cong doan trén nén t phan bod cong doan 5 vao vao tram 6
va thoi gian con lai 1a 21.7 gidy. Tiép tuc xem xét cic cong doan co thé phan bd 1a
13,10,6. Ta thdy cong doan 6 (3.3s) co thdi gian 16n nhat nén ta tiép tuc phan bo vao
tram 6 va thoi gian con lai 14 18.4 gidy. Ta tién hanh xem xét cic cong doan nhu trén va
dugc cac cong doan 7 (3.1s), 8 (6.8s), 10 (2.2s), 13 (2.2s), 14 (2.2s), thoi gian con lai
1.9 giay va cac cong doan co thé thuc hién 15, 11 khong c6 thoi gian nhé hon nén ta
chuyén sang phan bd vao tram thir 7. Tiép tuc thuc hién nhu thé ta phan b6 hét cac cong
doan trong nhém 2 vao cac tram va sau do la cac cong doan ciia nhém 3 va nhom 4.
Bang 4. 6 thé hién két qua phan bo cac tram cong viéc nhu sau.

Bang 4. 6 Két qua can bang mé hinh lap rap thiét bi lam sach theo phuong phap thoi
gian gia cdng dai nhat

TRAM | CONG THOI GIAN THOI GIAN | CONG POAN SAN
POAN THUC HIEN CON LAl SANG
Nhom 1
1-5 1 33.6 116.4 3,2
2 36.9 79.5 3, (37)
3 32.1 47 .4 4
4 37.0 10.4 -
Nhom 2
6 9 4.6 25 4 5,13,10
5 3.7 21.7 6,13,10
6 3.3 18.4 7,13,10
7 3.1 15.3 8,13,10
8 6.8 8.5 10,13
10 2.2 6.3 11,13
13 2.2 4.1 11,14
14 2.2 1.9 11,15
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TRAM | CONG THOIGIAN | THOIGIAN | CONG DOAN SAN
DOAN | THUCHIEN CON LAl SANG
7 11 7.0 23.0 12,15
12 4.6 18.4 15
15 2.9 15.5 16
16 5.7 9.8 17
17 7.2 2.6 18
8 18 17.6 12.4 19
19 3.9 8.5 20
20 2.2 6.3 21
21 5.3 1.0 22
9-10 |22 2.9 57.1 23
23 14.7 42.4 24
24 13.2 29.2 25
25 2.6 26.6 26
26 8.4 18.2 27
27 7.2 11 28
11 28 14.9 15.1 29
29 4.2 10.9 30
30 5.5 5.4 31
12 31 7.2 22.8 32
32 2.6 20.2 33
33 4.6 15.6 34
34 5.5 10.1 35
35 5.9 4.2 37

SVTH: Tran Ngoc Duy

GVHD: Nguyén Vin Thién An
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TRAM | CONG THOIGIAN | THOIGIAN | CONG DOAN SAN
POAN | THUCHIEN CON LAI SANG
Nhom 3
13 37 13.4 16.6 38
38 9.5 7.1 39
39 5.0 2.1 40
14-15 |40 2.2 57.8 36
36 6.2 51.6 41
41 24.0 27.6 42
42 2.2 25.4 43
16 43 28.2 1.8 44
17 44 17.4 12.6 45
45 3.7 8.9 46
18 46 14.9 15.1 47
47 4.2 10.9 48
48 4.6 6.3 49
19 49 16.5 135 50
50 53 8.2 51
51 1.5 6.7 52
52 2.6 4.1 53
53 1.1 3.0 54

SVTH: Tran Ngoc Duy

GVHD: Nguyén Vin Thién An
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TRAM | CONG THOIGIAN | THOIGIAN | CONG DOAN SAN
POAN | THUCHIEN CON LAl SANG
Nhom 4
20-21 |59 18.5 415 54,60,58
58 16.3 25.2 54,60
54 4.0 21.2 60
60 4.0 17.2 55
55 3.7 135 56
22 56 204 9.6 57
23 57 18.3 117 61
61 5.7 6 62
24 62 7.5 225 -

Két qua can bang day Chuyen Iap rap thiét bi Iam sach theo phuong phap thoi gian gia
cdng dai nhat cho thay can 24 tram. Cac théng so hiéu suat caa day chuyén dugc xac
dinh nhu sau:

Gi4 tri mat can bang (BL):
BL=(nxCT->ti))/(nxCT)*100%=(24%x30—583.9)/(24x30)*100% ~18.9%
Hiéu suat thyc té véi sd tram can b tri (22 tram):

LE = [Zti / ("xCT)] x100% = [583.9/(24x30) x100%~81.1%

4.4 Can bing chuyén theo phwong phap giai quyét so lwgng cong viéc tiép theo Ién
nhat (So lwgng nhiém vu theo doi I6n nhat - LNFT)

Dé tién hanh lya chon cac cong doan phi hop cho viéc phan bo Vao cac tram trong day
chuyén san xuat mot cach hiéu qua, trudc tien can xac dinh s6 lugng nhiém vu di sau
cua tirng cong doan trong day chuyén. Dya trén so d6 biéu dién méi quan hé vu tién va
c4c rang budc trudc-sau, ta xay dung duoc Bang 4. 7, trong d6 théng ké chi tiét s6 lwong
nhiém vu di sau twong ng vai timg cong doan trong day chuyén.
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Bdng 4. 7 Théng ké sé cong doan di sau cua tirng cong doan trong day chuyén

Con S6 cong
g Cong doan theo sau doan theo
doan
: sau
Nhém 1
1 2,37,38,39,40,36,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56
,57,61,62 25
) 37,38,39,40,36,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,5
7,61,62 24
3
4,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,61,62 20
4
41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,61,62 19
Nhém 2
13
14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,3
5,36,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,61,62 42
S 6,7,8,11,12,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,4
1,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,61,62 41
14
15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,3
6,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,61,62 41
6 7,8,11,12,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,41,
42,43 44 45 46,47,48,49,50,51,52,53,54,55,56,57,61,62 40
15 | 16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,4
1,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,61,62 40
9 10,11,12,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,41,4
2,43,44 45 46,47,48,49,50,51,52,53,54,55,56,57,61,62 39
7 8,11,12,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,41,42
43,44 .45 46,47,48,49,50,51,52,53,54,55,56,57,61,62 39

SVTH: Tran Ngoc Duy GVHD: Nguyén Vin Thién An
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Con S6 cong
g Cong doan theo sau doan theo
doan

¢ sau

16 | 17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,41 4
2.43 44,45 46 47,48,49,50,51,52,53,54,55,56,57,61,62 39

8 |11,12,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,41,42 4
3,44,45 46,47 48,49,50,51,52,563,54,55,56,57,61,62 38

10 1 11,12,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,41,42 4
3,44,45 46,47 48,49,50,51,52,53,54,55,56,57,61,62 38

17 118,19,20,21,22,23,24.25,26,27,28,29,30,31,32,33,34,35,36,41,42 4
3,44,45 46,47 48,49,50,51,52,53,54,55,56,57,61,62 38

18 119,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,41,42,43 4
4,45,46,47,48,49,50,51,52,53,54,55,56,57,61,62 37

11 112,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,41,42,43 4
4,45,46,47,48,49,50,51,52,53,54,55,56,57,61,62 37

12 1 20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,41,42,43,44 4
5,46,47,48,49,50,51,52,53,54,55,56,57,61,62 36

19 | 20,21,22,23,24,25,26,27,28,29.30,31,32,33,34,35,36,41,42,43,44 4
5,46,47,48,49,50,51,52,53,54,55,56,57,61,62 36

20 | 21,22.23.24,25 26.27,28,29,30,31,32,33,34,35,36,41,42,43,44 45 4
6,47,48,49,50,51,52,53,54,55,56,57,61,62 35

21 | 22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,41,42,43,44,45 46 4
7.48,49,50,51,52,53,54,55,56,57,61,62 34

22 | 23,24,2526,27,28,29,30,31,32,33,34,35,36,41,42,43 44,45 .46 47 4
8.49,50,51,52,53,54,55,56,57,61,62 33

SVTH: Tran Ngoc Duy GVHD: Nguyén Vin Thién An
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Cong Cong doan theo sau S0 cong doan
doan theo sau
23 | 24,25,26,27,28,29,30,31,32,33,34,35,36,41,42,43,44 45 46,47 4

8,49,50,51,52,53,54,55,56,57,61,62 32
24 | 2526,27,28,29,30,31,32,33,34,35,36,41,42,43,44,45 46 47,48 4

9,50,51,52,53,54,55,56,57,61,62 31
25 | 26,27,28,29,30,31,32,33,34,35,36,41,42,43 44,45 46 47 48,49.5

0,51,52,53,54,55,56,57,61,62 30
26 | 27,28,29.30,31,32,33,34,35,36,41,42,43,44,45 46,47 48,49,50,5

1,52,53,54,55,56,57,61,62 29
27 | 28,29,30,31,32,33,34,35,36,41,42,43,44,45 46 ,47,48.49,50,51,5

2,53,54,55,56,57,61,62 28
g | 29,30,31,32,33,34,35,36,41,42,43,44,45,46,47,48,49,50,51,52,5

3,54,55,56,57,61,62 27
o9 | 30,31,32,33,34,35,36,41,42,43,44,45 46,47 48,49,50,51,52,53,5

4,55,56,57,61,62 26
30 | 31,32,33,34,35,36,41,42,43,44,45,46,47,48,49,50,51,52,53,54,5

5,56,57,61,62 25
31 | 32,33,34,35,36,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,5

6,57,61,62 24
3o | 33,34,35,36,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,5

7.61,62 23
33 | 34,35,36,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,6

1,62 22
34 | 35.36,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,61,6

2 21
35

36,41,42,43,44.45 46,47,48,49,50,51,52,53,54,55,56,57,61,62 20

Nhoém 3

37 | 38,39,40,36,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,5

7.61,62 23
38 | 39:40,36,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,6

1,62 22
39 | 40,36,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,61,6

2 21

SVTH: Tran Ngoc Duy GVHD: Nguyén Vin Thién An
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Con S6 cong
g Cong doan theo sau doan theo
doan

¢ sau

40
36,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,61,62 20

36
41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,61,62 19

41
42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,61,62 18

42
43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,61,62 17

43
44,45,46,47,48,49,50,51,52,53,54,55,56,57,61,62 16

44
45,46,47,48,49,50,51,52,53,54,55,56,57,61,62 15

45
46,47,48,49,50,51,52,53,54,55,56,57,61,62 14
46 | 47,48,49,50,51,52,53,54,55,56,57,61,62 13
47 | 48,49,50,51,52,53,54,55,56,57,61,62 12
48 | 49,50,51,52,53,54,55,56,57,61,62 11
49 |50,51,52,53,54,55,56,57,61,62 10

o0 |51,52,53,54,55,56,57,61,62

51 |52,53,54,55,56,57,61,62

9
8
52 | 53,54,55,56,57,61,62 7
53 | 54,55,56,57,61,62 6

Nhom 4
54 55,56,57,61,62 5
55 56,57,61,62 4
56 57,61,62 3
57 61,62 2
58 56,57,61,62 4
59 60,55,56,57,61,62 6
60 55,56,57,61,62 5
61 62 1
62 |- -

SVTH: Tran Ngoc Duy GVHD: Nguyén Vin Thién An
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Ta dya vao bang trén va so dd quan hé wu tién Hinh 2.8 tién hanh phan bd cac cong
doan vao cac tram lam vi¢c theo tung nhém tram, vai thoi gian chu ky danh cho moi
tram 13 30 gidy nhu d3 tinh. Nhu phan trinh bay tai Bang 4. 3 viéc phan bd 4 cong doan
dau tién cho 5 tram 14 t6i vu nhét nén ta chuyén sang phan bo vao nhém 2. Ta bat dau
v6i cac cong doan trong nhom 2, ta co cac cong doan di sin sang can d6i 1a cong doan
5,9, 13. Trong d6 ta thiy cong doan 13 13 cong doan c6 s6 nhiém theo sau nhiéu nhat
(42 cong doan) nén ta wu tién phan bd céng doan 13 vao tram 6 trude tién, tiép dén ta
thiy cong doan 5 13 cong doan c6 thé phan bd vao tram 1 nén ta tiép tuc wu tién cho 2
cong doan nay. Tiép theo ta phin bd cac cong doan theo diéu kién trude sau va sb cong
doan theo sau nhiéu nhét ta s& duoc tram 6 gdm céc cong doan sau: 13 (42 cong doan),
5 (41 cong doan), 14 (41 cong doan), 6 (40 cong doan), 15 (40 cong doan), 9 (39 cong
doan), 7 (39 cong doan), 16 (39 cong doan), 10 (38 cong doan). Ta con thoi gian con lai
12 0.1 gidy. Sau d6 ta tién hanh lam nhu vay cho dén hét cac tram cta nhom 2, tiép tuc
chuyén sang nhom 3 va cudi cuing 1a nhém 4. Ta c6 két qua trong Bang 4. 8 sau:

Bang 4. 8 Két qua can bang mé hinh ldp rdp thlet bi lam sach theo phuwong phadp
gidi quyét s6 lwong cong viéc tiép theo nhiéu nhait

Tram Cong doan Thoi gian gia | Thoi gian con ~Cﬁng doan
thuc hién cong lai (d) san sang cin
doi
Nhom 1
1-5 1 33.6 116.4 2,3
2 36.9 79.5 3, (37)
3 32.1 47.4 4
4 37.0 10.4 (41)
Nhom 2
6 13 22 278 5.0.14
5 3.7 24.1 6,9,14
14 2.2 21.9 6,9,15
6 3.3 18.6 7,9,15
15 2.9 15.7 7,9,16
9 4.6 11.1 7,10,16
7 3.1 8 8,10,16
16 5.7 2.3 8,10,17
10 2.2 0.1 11,17
52
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Tram Cong doan Thaoi gian gia | Thoi gian con | Cong doan
thyc hién cong lai (d) san sang cin
doi
7-8 17 7.2 52.8 11,18
11 7.0 45.8 12,18
18 17.6 28.2 12,19
12 4.6 23.6 19
19 3.9 19.7 20
20 2.2 17.5 21
21 53 12.2 22
22 2.9 9.3 23
9 23 14.7 15.3 24
24 13.2 2.1 25
10-11 25 2.6 57.4 26
26 8.4 49 27
27 7.2 41.8 28
28 14.9 26.9 29
29 4.2 22.7 30
30 5.5 17.2 31
31 7.2 10 32
32 2.6 7.4 33
33 4.6 2.8 34
12 34 55 24.5 35
35 59 18.6 37
Nhom 3
13 37 13.4 16.6 38
38 9.5 7.1 39
39 5.0 2.1 40

SVTH: Tran Ngoc Duy
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SVTH: Tran Ngoc Duy

GVHD: Nguyén Vin Thién An

Tram Cong doan Thaoi gian gia | Thoi gian con | Cong doan
thyc hién cong lai (d) san sang cin
doi
14 40 2.2 27.8 36
36 6.2 21.6 41
15 41 24.0 6 42
42 2.2 3.8 43
16 43 28.2 1.8 44
17 44 17.4 12.6 45
45 3.7 8.9 46
18 46 14.9 15.1 46
47 4.2 10.9 48
48 4.6 6.3 49
19 49 16.5 135 50
50 53 8.2 51
51 1.5 6.7 52
52 2.6 4.1 53
53 1.1 3 54,59,58
Nhom 4
20 59 18.5 115 54,58,60
54 4.0 7.5 55,58,60
60 4.0 3.5 55,58
21 55 3.7 26.3 58
58 16.3 10 56
22 56 20.4 9.6 57
23 57 18.3 11.7 61
61 5.7 6 62
24 62 7.5 22.5 -
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Két qua can bang day chuyen I3p rép thiét bi 1am sach theo phuong phép giai quyét
so lugng cong viéc tiep theo 16n nhat (So lugng nhiém vu theo doi I6n nhat — LNFT)
cho thay can 24 tram. Cac thdng so hiéu suat cua day chuyén duoc xac dinh nhu sau:

Gi4 tri mat can bang (BL):

BL=(nxCT-Yt)/(nxCT)x100%=(24x30—-583.9)/(24x30)x100% ~18.9%

Hi¢u suat thuc t€ voi s6 tram can bo tri (24 tram):

LE = [Tt/ (nxCT)] x100% = [583.9/(24x30) x100%~81.1%

4.5 Can bang chuyén theo phwong phap xac suat

Pé thyc hién can bang day chuyen theo phuong phap nay, budc dau tién 1a xac dinh
hai ma trdn quan trong, bao gobm ma trn P va ma tran F, dua trén so d6 uu tién. Ma
tran P biéu thi cac cong doan tién nhiém (uu tién trude do), trong khi ma tran F thé
hién cac cong doan ké nhiém (theo sau) ciia moi cong doan.

Nhu cong doan 1 khong c¢6 cong doan uu tién trude do va cong doan theo sau la cong
doan 2 nén ta co:

MatranP1a: 000
MatranF1a: 200

Cong doan 2 c6 cong doan uu tién trude do6 1a 1 va cong doan theo sau 1a cong doan
37 nén ta co:

MatranPla: 100

Matran F 1a: 3700

Tiép tuc nhu thé ta c6 cta diy chuyén lp rap nhu sau:

thé hién ma trin P va ma tran F cua day chuyén lép rap nhu sau:

55
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Bang 4. 9Tong hop thoi gian gia cong va méi quan hé tién nhiém - ké nhiém cua

cac cong doan trong day chuyén

A Con <A
ong doar? Thoi gian P (Ilen F (Theo sau)
doan . nhi¢m)
: trwoc :
Nhom 1
1 - 33.6 000 200
2 1 36.9 100 3700
3 - 32.1 000 400
4 3 37.0 300 4100
Nhom 2
5 - 3.7 000 600
6 5 3.3 500 700
7 6 3.1 600 800
8 7 6.8 700 1100
9 - 4.6 000 1000
10 9 2.2 900 1100
11 10,8 7.0 8100 1200
12 11 4.6 1100 2000
13 - 2.2 000 1400
14 13 2.2 1300 1500
15 14 2.9 1400 1600
16 15 5.7 1500 1700
17 16 7.2 1600 1800
18 17 17.6 1700 1900
19 18 3.9 1800 2000
20 12,19 2.2 12200 2100
21 20 5.3 2000 2200
22 21 2.9 2100 2300
23 22 14.7 2200 2400
24 23 13.2 2300 2500
25 24 2.6 2400 2600
26 25 8.4 2500 2700
27 26 7.2 2600 2800
28 27 14.9 2700 2900
29 28 4.2 2800 3000
30 29 9.5 2900 3100
31 30 7.2 3000 3200

SVTH: Tran Ngoc Duy

GVHD: Nguyén Vin Thién An
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~ Con <A
Cong dogu? Thoi gian P (Ilen F (Theo sau)
doan . nhiém)
* truoc j
32 31 2.6 3100 3300
33 32 4.6 3200 3400
34 33 9.5 3300 3500
35 34 5.9 3400 3600
Nhom3
36 35,40 6.2 35400 4100
37 2 13.4 200 3800
38 37 9.5 3700 3900
39 38 5.0 3800 4000
40 39 2.2 3900 3600
41 36,4 24.0 4360 4200
42 41 2.2 4100 4300
43 42 28.2 4200 4400
44 43 17.4 4300 4500
45 44 3.6 4400 4600
46 45 14.9 4500 4700
47 46 4.2 4600 4800
48 47 4.6 4700 4900
49 48 16.5 4800 5000
50 49 5.3 4900 5100
51 50 1.5 5000 5200
52 51 2.6 5100 5300
53 52 1.1 5200 5400
Nhém 4

54 53 4.0 5300 5500
55 54,60 3.7 54600 5600
56 58,55 20.4 55580 5700
57 58,56 18.3 56580 6100
58 - 16.3 000 56 57 0
59 - 18.5 000 6000
60 59 4.0 5900 5500
61 57 5.7 5700 6200
62 61 7.5 6100 000

SVTH: Tran Ngoc Duy

GVHD: Nguyén Vin Thién An

57



Phan tich bdt cdp va dé xudt cdi tién hiéu sudt day chuyén san xudt tai Cong ty Karcher Viét Nam Technology

Duya trén két qua tir Bang 4. 9 v so dd uu tién, ta tién hanh phan bo cac cong doan vao
cac tram trén diy chuyén san xuét. D6i voi cac cong doan thude nhom 1, ta giit nguyén
cach sap xép vao 5 tram nhu cac phuong phap da ap dung trudc dé. Tiép theo, ta thuc
hién phéan b6 cac cong doan trong nhom 2.

Trude tién, ta xem xét cac cong doan trong ma tran P ¢ gid tri bang 0, tirc 1a cac cong
doan khong co tién nhiém, va xac dinh cac cong doan cé thé phan bo 1a cong doan 5, 9
va 13. Trong s6 ndy, cong doan 9 (4.6 gidy) co thoi gian gia cong lon nhat, do d6 ta uvu
tién phan bo cong doan 9 vao tram 6. Sau khi xép cong doan 9 vao tram 6, thoi gian con
lai ctia tram 1a 25.4 gidy. Tiép theo, ta kiém tra ma tran F tai dong cua cong doan 9 va
thdy cong doan 10 (2.2 gidy) la cong doan ké nhiém c6 thé phan bd. Vi vay, ta xép cong
doan 10 vao tram 6, khién thoi gian con lai cua tram 6 giam xudng 23.2 gidy. Sau do, ta
tlep tuc xem xét ma tran F cia cong doan 10 va nhan thay cong doan 11 la cong doan
ké nhiém tiép theo. Tuy nhién, cong doan 11 chua sin sang dé phan bo, nén ta quay lai
ma tran P dé tim cic cong doan co gia tri bang 0, tirc 1a cac cong doan 5 va 13. Trong
hai cong doan nay, cong doan 5 c6 thoi gian gia cong 16n nhét, nén ta phan bo cong doan
5 vao tram 6, lam thoi gian con lai ciia tram 6 giam xudng 19.5 gidy. Tiép tuc kiém tra
ma tran F cta cong doan 5, ta thdy cong doan ké nhiém 1a cong doan 6 (3.3 gidy) thoa
man diéu kién, nén ta xép cong doan 6 vao tram 6. Sau d6, xem ma tran F ciia cong doan
6, ta nhan thay cong doan 7 (3.1 gidy) la cong doan ké nhiém va ciing thoa man diéu
kién, nén ta tiép tuc phan bd cong doan 7 vio tram 6. Tiép theo, kiém tra ma tran F cua
cong doan 7, ta thay cong doan 8 (6.8 gidy) la cong doan ke nhi¢m va dép tng cac yéu
cau. Theo quy tic, cong doan 11 1a cong doan tiép theo can phan bo sau cong doan 8.
Tuy nhién, thoi gian gia cong cia cong doan 11 (7.0 gidy) vuot qua thoi gian con lai ciia
tram 6 (6.3 gidy), nén ta quay lai ma tran P va xem xét cadc cong doan con lai. Lic nay,
cong doan 13 (2.2 gidy) phu hop v6i thoi gian con lai cua tram 6, nén ta phan bd cong
doan 13 vao tram 6, khién thoi gian con lai cta tram 6 1a 4.1 gidy. Kiém tra ma tran F
clia cong doan 13, ta thay cong doan 14 (2.2 gidy) c6 thoi gian phi hop véi thoi gian
con lai cta tram 6, nén ta xép cong doan 14 vao tram 6. Luc nay, thoi gian con lai cia
tram 6 1a 1.9 gidy. Do khong con cong doan nao cé thoi gian gia cong nho hon 1.9 gidy
dé phan bo, ta chuyén sang tram 7.

Tuong tu nhu tram 6, tai tram 7, ta bit dau véi cac cong doan ¢ thé phan bd va uu
tién cong doan c6 thoi gian gia cong 16n nhat. Theo d6, cac cong doan duge phan bd
vao tram 7 1an luot 1a cong doan 11, 12, 15, 16 va 17. Qua trinh phan bo duoc tiép tuc
theo cach tuong tu cho dén khi cong doan cudi cing ctia day chuyén dugc xép vao tram
cudi cung. Két qua ctia qua trinh phan bd nay dugc trinh bay chi tiét trong Bang 4. 10
dudi day:
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Bdng 4. 10 Sap xép tram theo phuong phap xac sut

Tram Cac cong doan | Thai gian gia Theoi gian tich | Thoi gian con
cong luy lai
Nhom 1
1-5 1 33.6 33.6 116.4
2 36.9 70.5 79.5
3 32.1 102.6 47.4
4 37.0 139.6 10.4
Nhom 2
6 9 4.6 4.6 25.4
10 2.2 6.8 23.2
5 3.7 10.5 19.5
6 3.3 13.8 16.2
7 3.1 16.9 13.1
8 6.8 23.7 6.3
13 2.2 25.9 4.1
14 2.2 28.1 1.9
7 11 7 7 23
12 4.6 11.6 18.4
15 2.9 14.5 15.5
16 5.7 20.2 9.8
17 7.2 27.4 2.6
8 18 17.6 17.6 12.4
19 3.9 21.5 8.5
20 2.2 23.7 6.3
21 5.3 29 1

SVTH: Tran Ngoc Duy

GVHD: Nguyén Vin Thién An
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Tram | Cac cong doan Thot gian gia Thoi gian tich | Thoi gian con

cong luy lai
9-10 22 2.9 2.9 57.1
23 14.7 17.6 42.4
24 13.2 30.8 29.2
25 2.6 334 26.6
26 8.4 41.8 18.2

27 7.2 49 11
11 28 14.9 14.9 15.1
29 4.2 19.1 10.9

30 5.5 24.6 5.4
12 31 7.2 7.2 22.8
32 2.6 9.8 20.2
33 4.6 14.4 15.6
34 55 19.9 10.1

35 5.9 25.8 4.2

Nhom 3

13 37 13.4 13.4 16.6
38 9.5 22.9 7.1

39 5 27.9 2.1
14 40 2.2 2.2 27.8
36 6.2 8.4 21.6

15 41 24 24 6
42 2.2 26.2 3.8

16 43 28.2 28.2 1.8
17 44 17.4 17.4 12.6
45 3.7 21.1 8.9
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Tram | Cac cong doan Thot gian gia Thoi gian tich | Thoi gian con
cong luy lai
18 46 14.9 14.9 15.1
47 4.2 19.1 10.9
48 4.6 23.7 6.3
19 49 16.5 16.5 13.5
50 5.3 21.8 8.2
51 15 23.3 6.7
52 2.6 25.9 4.1
53 1.1 27 3
Nhém 4
20 59 18.5 18.5 11.5
60 4 22.5 7.5
54 4 26.5 3.5
21 58 16.3 16.3 13.7
55 3.7 20 10
22 56 20.4 20.4 9.6
23 57 18.3 18.3 11.7
61 5.7 24 6
24 62 7.5 7.5 22.5

Két qua can bang day chuyén Iap rap thict bj 1am sach theo phuong phap xéc cho
thay can 24 tram. C4c thong so hiéu suat cua day chuyén dugc xac dinh nhu sau:

Gi4 tri mat can bang (BL):

BL=(nxCT-Yt:)/(nxCT)x100%=(24x30—-583.9)/(24x30)x100% ~18.9%

Hiéu suit thuc té voi sb tram can b tri (24 tram):

LE = [Xti/ (nxCT)] x100% = [583.9/(24x30) x100%~81.1%
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4.6 Két qua cin bang chuyén

Sau khi 4p dung bén phuong phéap can bang day chuyén san xuat may phun nuéc ap
lyc cao K2 SILENT UM™*JP, cac biéu do dudi day minh hoa so sanh hi¢u qua gitra cac
phuong phép, bao gom phan loai theo s vi tri, thoi gian gia cong dai nhat, cong doan
theo sau nhiéu nhat va xac suat:

Th&i gian cla cac tram theo phwong phap trong s6 vi tri

35.0
30.0

25.0
20.0
15.0
10.0

5.0

00 9 10 1112 13 14 /15 16 17 18 19 20 21 22

B Time 27. 27.27. 27. 27.27. 27./29. 24. 24. 24. 25. 29. 29. 25. 25./23. 27. 26. 20. 26. 26.

emsTS(s) 1 30. 30. 30. 30. 30. 30. 30. 30. 30. 30. 30. 30. 30. 30. 30. 30. 30. 30. 30. 30. 30. 30.
TRAM

GIAY

B Time e TS(s)
Hinh 4. 1 Thoi gian 1am viéc cua cac tram theo phuong phap trong s vi tri

Thoi gian cua cac tram theo phwong phap thoi gian gia
cbng dai nhat

35.0

30.0

25.0
20.0
15.0
10.0

5.0

00 23456789101112131415161718192021222324
BN Time 27. 27. 27.27. 27. 28. 27. 29. 24. 24. 24. 25. 27./17. 17. 28. 21. 23. 27. 23. 23. 20. 24. 7.5
e====TS(s) 30. 30. 30. 30. 30. 30. 30. 30. 30. 30./30. 30. 30. 30. 30. 30. 30. 30. 30. 30. 30. 30. 30. 30.

TRAM

GIAY

EE Time e TS(s)

Hinh 4. 2 Thoi gian lam viéc cua cac tram theo phuong phap thoi gian gia cong dai
nhat
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Thoi gian cha cac tram theo phuong phap cong doan theo
sau nhiéu nhat

35.0

30.0

25.0
20.0
15.
10.0
50 I
0.0

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

mm Time 27. 27./27. 27. 27. 29. 25. 25./27. 28./28. 11. 27. 8.4 26. 28. 21. 23. 27./26. 20. 20. 24. 7.5

e=sTS(s) 30. 30. 30. 30./30. 30. 30. 30. 30. 30. 30. 30. 30. 30. 30. 30. 30./30. 30. 30. 30. 30. 30. 30.
TRAM

GIAY
o

B Time  e==—==TS(s)

Hinh 4. 3 Thoi gian lam viéc cua cac tram theo phuong phép cong doan theo sau
nhiéu nhat

Th&i gian cua cac tram theo phwong phap xac suat
35.0
30.0

25.0
20.0
15.0
10.0
5.0
0.0

1 3456789101112131415161718192021222324
mm Time 27. 27.27.27. 27. 28, 27. 29. 24. 24. 24. 25. 27. 8.4 26./28. 21. 23.27./26. 20. 20. 24. 7.5
e==TS(s) 30. 30. 30. 30. 30. 30. 30. 30. 30. 30. 30. 30. 30. 30.30. 30. 30. 30. 30. 30. 30. 30./30. 30.

GIAY

TRAM

BN Time e TS(s)

Hinh 4. 4 Thoi gian cua cac tram theo phuwong phép xac suit

SVTH: Tran Ngoc Duy GVHD: Nguyén Vin Thién An

63



Phan tich bdt cdp va dé xudt cdi tién hiéu sudt day chuyén san xudt tai Cong ty Karcher Viét Nam Technology

Qua so db ctiia bon phuong phap trén ta ¢ thé thay toan bo cac tram san xuat déu nam
trong giéi han kiém soét, thoi gian chd dugc phan bé dong déu hon, dao dong it hon so
Vi viéc phan chia cac tram nhu luc ban dau. Vi vay ca bon phuong phap déu co thé sir
dung dé cai tién.

Pé xac dinh phuong an bd tri toi wu trude khi thue hién phan bd thuc té, can tién hanh
so sanh két qua can bang giita bon phuong phap khac nhau va liwa chon phuong an dat
hiéu suét hoat dong cao nhét. Dudi day la bang thé hién két qua so sanh vé mirc do hiéu
qua cua day chuyén lip rap thiét bi 1am sach dua trén bon phwong phap di duoc trinh
bay:

Bdng 4. 11 Bang so sanh gitra 4 phuong phap

Phwong phap S6 tram | Hiéu suat day | Hiéu suat day | Gia tri mat
chuyén trénly | chuyén thuc | can bing (%)
thuyét (%) té (%)
Phuong phap n=22 88.5 115
trong so Vi tri
Phuong phap thoi
gian gia céng dai
nhat n=24 97.3 81.1 18.9
Phuong phéap cong
doan theo sau
nhiéu nhat n=24 81.1 18.9
Phuong phap xac n=24 81.1 18.9
suat

*Nhan xét: Qua bang so sanh két qua can bang day chuyén theo cac phuong phap khac
nhau, c6 thé nhan thay rang phuong phap xép theo trong sé vi tri (RPW) thé hién hiéu
qua vuot troi hon han so véi ba phuong phap con lai (LOT, LNFT, Xac suét). Cu thé,
phuong phap RPW dat dugc hiéu suat thuc té 1én dén 88,5%, cao nhat trong cac phuong
an dugc phan tich. Pong thoi, mirc ton that do mat can bang chi & mirc 11,5%, thap nhat
S0 V&i cac phuong phap con lai. Pac biét, RPW ciing gitip t6i wu hoa s6 lwong tram lam
viéc, khi chi can 22 tram dé hoan thanh toan bo cac cong viéc, thap hon tir 1 dén 2 tram
S0 V6i cac phuong phap khac (von yéu cau 23 hoic 24 tram).

Viéc st dung phuong phap RPW cho thdy kha ning phan bd cong viéc hop 1y hon,
dam bao céac tram 1am viéc duoc tan dung téi wu, giam thoi gian chét va dam bao tinh
lién tuc trong dong chay san xuat. Piéu nay dic biét quan trong d6i voi mot day chuyén
c6 quy md 16n va nhiéu cong doan nhu trong san pham K2 Silent UM*JP, noi sy mat
can bang du nho ciing c6 thé anh huang 1on dén tong ning suat ciia day chuyén.

Tir c4c chi sb dinh lugng thu dugc cling nhu phan tich dinh tinh vé mue do phi hop
cua ting phuong phap, c6 thé két luan rang phuong phap xép theo trong s vi tri (RPW)
1a phuong 4n toi wu nhat ddi véi day chuyén san xuat duoc nghién ciru trong dé tai.
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Phuong phap nay khong nhitng mang lai hi¢u suat cao, giam lang phi ma con c6 tinh
kha thi cao khi ap dung vao thuc te san xuat tai doanh nghi¢p, gop phan nang cao nang
luc canh tranh va hiéu qua van hanh cua hé thong.

CHUONG V: MO PHONG ARENA

5.1 Muc tiéu mé phéng va dir liéu dau vao
5.1.1Muc tiéu md phéng

Muc tiéu ciia mo phong trong chuong nay 1a danh gia va phén tich hiéu qua cua phuong
an bo tri day chuyen san xuat sau khi da dugc can bang theo phuong phap tinh toan tai
chuong IV. Cu thé, mo phong sé& giup:

e Xac dinh mic d6 hop 1y cua viéc phan bd cac tram lam viée trén ddy chuyén
san xuét;

e Phan tich chi tiét cac yéu t6 anh huong dén ning suit nhu: thoi gian cho, thoi
gian di chuyén, muc do sur dung cac tram,;

e Kiém tra su cAn bang trong tai cong viéc gitta cac tram;

e Puara cic thong s6 dau ra dinh luong dé hd trg danh gia hiéu qua phuong an
bb tri;

e Lam co so dé dé xuit cac giai phap cai tién nham toi wu hoa hiéu suit day
chuyén va giam lang phi trong san xuat.

Thong qua phian mém mo phong Arena, qua trinh san xuét s& duoc tai hién mot cach
truc quan va dinh luong, gitip dé dang phat hién cac diém nghén va co hoi cai tién trong
hé thong.

5.1.2Dir li¢u dau vao

Dua vao két qua tinh toan tai chuong IV ta tién hanh mé phong ARENA cho phuong
phap can bang trong sb vi tri, nham co thé phan tich chi tiét cac yéu té nhu thoi gian
nhan rdi va hiéu qua sir dung tram, tir d6 dé xuat giai phap cai tién téi wu hoa hiéu ning
day va giam thoi gian cho trong thoi gian lam viéc.
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Dua vao Bang 4. 4 ta c6 so dd trinh bay cach bé tri cac tram va cac cong doan trudc
sau cua moi tram nhu sau:

Nguyén
vat liéu
motor

Nguyén
vat liéu vo

Hinh 5 1 So db quy trinh cua cac tram

Trong quéa trinh md phong day chuyén lap rap thiét bi lam sach bang phan mém Arena,
quy trinh san xuat duoc thiét 1ap dua trén hai loai lién két chinh nham tao ra cac ban
thanh thanh pham va thanh pham théng qua cac giai doan khac nhau, tir nguyén liéu
nguyén liéu dén san pham cudi ciing nhu sau:

5.1.2.1  Lién két giira nguyén vat liéu va tram A tgo ra ban thanh pham A

Nguyén | FSiciins Ban thanh
vt ligu phim A
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O loai lién két nay ngudn nguyén liéu dugc dua vao tram, noi cong nhan thyc hién gia
cong dé bién nguyén liéu thanh ban thanh pham cho céng doan A. Sau d6, ban thanh
pham nay duoc chuyén tiép sang cong doan tiép theo. Loai lién két nay duoc mé phong
theo céch sau:

. NVL motor \1—-_. Tram 6 Tram 7

n _-—
Hinh 5. 2 M& hinh mé phong tong quat cua lién két véi nguyén vat liéu dau vao

Trong do:

Modul NVL motor: La khéi tao ngudn cung cap cho tram 6 gia céng

Modul Tram 6: Thuc hién cac cong doan gia cong da thiét 1ap thoi gian

Modul Tram 7: Sir dung ban thanh pham caa tram 6 dé thuc hién gia cong

*O loai lién két nay con c6 thém su lién két caa ban thanh pham tram nay 1a nguyén

vét liéu cua tram ké’tiép. Vi du nhu Hinh 5. 2 ban thanh pham cua tram 6 1a nguyén
vat liéu dé tram 7 tién hanh gia cong.

5.1.2.2 Lién két giiza hai ban thanh phdm dé tién hanh gia cong

BTP tram
A

BTP tram
B
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Trong loai tram nay, viéc lam gia cong doan C chi dugc thuc hién khi ¢6 du hai ban
thanh pham tir céng doan A va cong doan B. Sau d6, cong doan C sé& xt ly hai ban thanh
pham nay dé tao ra mot ban thanh pham méi thudc cong doan C. Ta lay vi dy tir md
hinh ban thanh pham cua tram 12 va ban thanh pham cua céc tram 1, 2, 3, 4, 5 thong
qua tram 13, 14 dé tao ra ban thanh pham cua tram 13, 14.

|
| Ry

- Tram 12 ’—‘Hia luong motor

Tram 13_14

Match 1

Hinh 5. 3 Mé hinh md phong lién két hai tram dé gia cong

Toan bo dit liéu dugc sir dung trong md phong duoc thu thap truc tiép thdng tin qua
qua trinh do dac tai nha may san xuat thiét bi 1am sach. Cac phép do dugc thuc hién
nhiéu lan tai ‘tung cong doan trong day chuyén nhung dé tang tinh khach quan va mo
phong su bién dong cua thoi gian gia cong, day chuyén lap rap ap dung chic nang
Random (Exexponential) két hop véi ham Exponential trong phan mém Arena cho cac
tram trong day chuyén.
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Create ? X Process ! .
n . Name: Type:
Name: Entity Type: Tram13 ~ | | tandard v
VL motof ] [Entiy 1 ~] .
Logic
Time Between Arivals Action: Pricrity:

- . .
Type: Value: Units Seize Delay Release | |Medium(2) v
Random [Expo] Seconds B Resources:

Resource, CD 54.1 Add.
Entities per Aurival Max Arivals: First Creation: Resource, CD 59,1
E Resource, CD 60,1 Edit.
|1 | Ilnlhie | |D.U <End of list>
o Delete
=
Delay Type: Units: Allocation:
' ' = Expression v | Seconds v Value Added v
E xpression;
[ExPo( 265) v

] Report Statistics

Cencel Help

Hinh 5. 4 Cac cdng thac sur dung trong md hinh mé phong

Nham tang tinh chinh xac cua két qua md phong, ta tien hanh setup thoi gian 1am viéc
trong vong 10 ngay moi nay lam viéc trong vong 440 phat va lap lai 5 lan.

Run Setup X
Run Speed Run Control Reports Project Parameters
Replication Parameters Amray Sizes Arena Visual Designer

Number of Replications: Initialize Between Replications

Statistics [ System

Start Date and Time:

[O2¢ angnam 2025 3:3203CH O+
Wam-up Period: Time Units

0.0 Hours v
Replication Length: Time Units

s v
Hours Per Day

24

Base Time Units

Minutes ~

Terminating Condition:

Cancel Apply Help

Hinh 5. 5 Thoi gian setup cho day chuyén
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5.2 Két qua md phéng day chuyén lip rap trén ARENA
(Téng quan day chuyén mé phéng dwoc thé hién tai phan phu luc)

Khi day chuyén san xuat bt dau hoat dong thyc té, diéu dau tién can quan tim 1a ning
sudt cua day chuyén c6 dap ung duoc ky vong di dit ra hay khong. Tiép theo, cAn danh
gia xem cong viéc clia cac tram trong ddy chuyén da dat dugc yéu cau hay chua. Dé
phan tich cac yéu tb nay, ta s& thu thap di liéu tir cac két qua bao cdo cia timg tram sau
khi tién hanh m6 phong bang phan mém Arena. Qua d0, c6 thé xac dinh kha ning van
hanh cua day chuyén ciing nhu cong suét trong cong viéc cia ting cong doan tai mdi
tram lam viéc.

Theo ly thuyét nang sut toi da cua day chuyén 1a 890 sp/ngay. Sau khi chay mo hinh
md phong ta co két qua trung binh 1a 881 sp/ngdy va ning suit caa cac cong doan theo
hinh duoi day.

Instantaneous Utilization Minimum Maximum Minimum Maximum
Averags Half Widtr Average Average Value Value

cD1 08343 0.02 09132 0.9807 0.00 1.0000
con 0.9821 0.01 0.9718 0.9918 0.00 1.0000
CD 12 0.9821 0.01 0.9718 0.9918 0.00 1.0000
CD 13 0.9094 0.02 0.8948 0.928¢ 0.00 1.0000
CD 14 0.90%4 0.02 08948 0.928¢ 0.00 1.0000
CD 15 0.90%4 0.02 08948 0.9288 0.00 1.0000
CD 18 0.90%4 0.02 0.8948 0.9288 0.00 1.0000
CD17 0.9094 0.02 08948 0.928¢ 0.00 1.0000
CD 18 0.9188 0.01 0.9028 0.2281 0.00 1.0000
CD 19 0.9821 0.01 0.9718 0.9918 0.00 1.0000
cD2 0.3348 0.02 0.9132 0.9807 0.00 1.0000
co20 0.9821 0.01 0.9718 0.9918 0.00 1.0000
co21 0.9821 0.01 0.9718 0.9918 0.00 1.0000
co22 0.8082 0.02 0.7978 0.8232 0.00 1.0000
cb23 0.8082 0.02 0.7978 0.8232 0.00 1.0000
CD 24 0.8082 0.02 0.7978 0.8222 0.00 1.0000
CD 25 0.8082 0.02 0.7978 0.8232 0.00 1.0000
cD28 0.8082 0.02 0.7978 0.8222 0.00 1.0000
co 27 0.8082 0.02 0.7978 0.8232 0.00 1.0000
cD2s 0.8087 0.01 0.7977 0.81€0 0.00 1.0000
cCD2 0.8087 0.01 0.7977 0.8160 0.00 1.0000
co3 0.9248 0.02 0.9132 0.9807 0.00 1.0000
CD 0 0.8087 0.01 0.7977 0.81€0 0.00 1.0000
cD 31 0.8528 0.02 0.832¢ 0.8687 0.00 1.0000
cD 0.8528 0.02 0.832¢ 0.8687 0.00 1.0000
CD 33 0.8528 0.02 0.8232¢ 0.8087 0.00 1.0000
CD 24 0.8528 0.02 0.833¢ 0.8687 0.00 1.0000
CD 35 0.8528 0.02 0.832¢ 0.8667 0.00 1.0000
CcD 2% 0.9988 0.00 0.2e82 0.9%91 0.00 1.0000
CD 37 0.998¢8 0.00 0.9982 0.9991 0.00 1.0000
CD 38 0.9986 0.00 0.9882 0.9991 0.00 1.0000
cD 328 0.998¢ 0.00 0.9282 0.9991 0.00 1.0000
cD4 05343 0.02 0.9122 0.9807 0.00 1.0000
CD 4« 0.9988 0.00 0.9882 0.9991 0.00 1.0000
cDo# 0.998¢ 0.00 09982 0.9991 0.00 1.0000
CD 42 0.8848 0.02 08478 0.8843 0.00 1.0000
CD 42 0.8648 0.02 0.8478 0.8848 0.00 1.0000
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Instantanecus Utilization Minimum Mandmum Minimum Mancimum

Average Half Width Average Average Value Value
CD 44 0.8048 0.02 0.8478 0.8848 0.00 1.0000
CD 45 0.964¢ 0.02 0.8478 0.8848 0.00 1.0000
CD 48 0.7972 0.01 0.7857 0.8125 0.00 1.0000
cD 47 0.7972 0.01 0.7857 0.8135 0.00 1.0000
CD 48 0.7972 0.01 0.7857 0.8135 0.00 1.0000
CD 49 0.5027 0.01 0.8981 0.5088 0.00 1.0000
cD5 05094 0.02 0.8948 05288 0.00 1.0000
CD 50 0.9027 0.01 0.8961 0.9088 0.00 1.0000
cD 51 0.9027 0.01 0.8981 0.9088 0.00 1.0000
cD &2 0.5027 0.01 0.8981 05088 0.00 1.0000
co s 0.9027 0.01 0.8981 0.5088 0.00 1.0000
CD 54 0.8794 0.01 0.8674 0.888€ 0.00 1.0000
CD 55 0.8888 0.0 0.es82 0.6208 0.00 1.0000
cD 56 0.8712 0.02 0.8562 08828 0.00 1.0000
co& 0.8712 0.02 0.8562 0.8929 0.00 1.0000
cD s 0.6688 0.01 0.e582 0.6808 0.00 1.0000
cos 0.8794 0.01 0.8874 0.8888 0.00 1.0000
cDé& 0.9094 0.02 0.8948 0.508€ 0.00 1.0000
coeo 0.8734 0.01 0.8574 08888 0.00 1.0000
cD &1 0.8712 0.02 0.8562 08208 0.00 1.0000
coe 0.8713 0.02 0.8562 0.8328 0.00 1.0000
co7 0.9188 0.01 0.902 0.5281 0.00 1.0000
cDs 05631 0.01 0.5718 05918 0.00 1.0000
cDo 0.918 0.01 0.9028 0.9081 0.00 1.0000
co10 0.9188 0.01 0.503% 0.5281 0.00 1.0000

Hinh 5. 6 Ning suét timg cong doan

Count Minimum Maxirmum
Average Half Wicth Average Average
s0 luong motor | 8697.60| 84.79 8621.00 8803.00
so luong san pham chua dong 8828.20 98.20 8705.00 8900.00
oi
go luong sp tram 11 8702.40 85.30 8622.00 8806.00
so luong sptram 13_14 8844 80 92499 8731.00 8923.00
so luong sp tram 15_16 8835.20 93.44 8723.00 8910.00
s0 luong sp tram 17 883260 9953 8710.00 8910.00
s0 luong sp tram 19 8817.00 89.13 8703.00 8885.00
s0 luong sp tram 20 8815.00 90.21 8700.00 8885.00
50 luong sp tram 6 8838.20 140.37 8693.00 8973.00
so luong sp tram 7 8826.00 129.32 8688.00 8951.00
50 luong sp tram 8 8716.60 95.49 8636.00 8839.00
so luong sp tram 9_10 8711.20 98.99 8624.00 8838.00
s0 luong thanh pham 8812.00 9221 8693.00 8881.00
so luongvo 8822 .40 155.35 8665.00 8992.00

Hinh 5. 7 Sb lugng san pham cua ting tram
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Time
Waiting Time M inimum Maximum Minirmum Maximum
Average Half Width Average Average Value Value
Tram1_2_3_4_5.Queue 7.1149 2.84 5.5835 11.0709 0.00 46.5099
Tram 11.Queue 1.7288 0.15 1.6377 1.9265 0.00 15.8236
Tram 12.Queue 2.6645 0.49 2.1491 3.1968 0.00 21.2653
Tram 13_14.Queue 1060.43 31.37 1041.33 1101.72 0.00 2188.33
Tram 15_16.Queue 2.8671 0.91 22152 3.7259 0.00 25.7009
Tram 17 .Queue 1.6036 0.24 1.3573 1.8532 0.00 16.7330
Tram 18.Queue 40376 0.45 3.5088 4.4953 0.00 291779
Tram 19.Queue 3.5281 0.52 2.9026 4.0037 0.00 21.7007
Tram 20.Queue 0.6762 0.08 0.5880 0.7238 0.00 8.9353
Tram21_22 Queue 3.1871 1.09 2.3881 4.4491 0.00 29.5088
Tram6.Queue 4.5016 1.85 3.4661 7.1362 0.00 43.7600
Tram7.Queue 4.9906 1.85 3.5056 6.8044 0.00 35.4152
Tram 8.Queue 33.2718 23.24 10.0107 58.1828 0.00 116.94
Tram9_10.Queue 1.7285 0.18 1.5853 1.9486 0.00 12.4659
Other
Mumber ¥YWaiting Minirmum M acirmum M inirmum M acimum
Average Half Width Average Average Value Value
Tram1_2_3_4_5Queue 14.3252 5.88 11.0021 226274 0.00 100.00
Tram 11.Queue 3.4307 0.35 3.2246 3.8027 0.00 36.0000
Tram 12.Queue 5.2691 0.96 42516 6.2952 0.00 45.0000
Tram13_14.Queue 4203.95 103.95 4127.34 434041 0.00 8684.00
Tram 15_16.Queue 57613 1.82 44931 7.4685 0.00 52.0000
Tram 17.Queue 3.2232 0.51 26935 3.7527 0.00 38.0000
Tram 18.Queue 8.1061 0.95 6.9443 9.0336 0.00 71.0000
Tram 19.Queue 7.0933 1.08 57418 8.0431 0.00 50.0000
Tram 20.Queue 1.3555 0.17 1.1629 1.4552 0.00 24.0000
Tram21_22 Queue 6.3900 221 47192 8.9285 0.00 61.0000
Tram6.Queue 9.0803 3.90 6.8488 146213 0.00 90.0000
Tram7.Queue 10.0408 3.84 7.0635 13.7622 0.00 71.0000
Tram 8.Queue 67.0479 47.36 19.8981 117.42 0.00 258.00
Tram9_10.Queue 3.4264 0.37 3.1238 3.8658 0.00 34.0000

5.3 Phin tich ning suit cia qua trinh mo phéng

5.3.1 Phéan tich tirng cong doan mo hinh

Hinh 5 8 Thoi gian va san pham ton trong ting tram

Két qua mo phong bang phin mém Arena cua Hinh 5. 6 cho thay ning suit san xuét
trén mo phong 881 san pham/ngay, thip hon mot chut so véi trinh 1y tudng 1a 890 san
pham/ngay, voi do chénh léch khoang 1,01%. Nang suét thuc té kha tot v6i ky vong, su
chénh 1éch nay co thé phat ra tir cac yéu to nhu bién dong thoi gian gia cong (sur dung
ham EXPO) hoac thoi gian cho tai mot s6 cong doan san xuit. Mot s6 cong doan c6

nang suét thap so véi cac cong doan khac nhu sau:
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Bang 5 1 Hai cong doan c6 cdng suat thap nhat trong md phong

Cong doan Cong suit
CD 55 66.90%
CD 58 66.90%

*Nhan xét: Dya vao Hinh 5. 6 cho thiy ning suét hoat dong cta hau hét cac doan déu
dat tdc d6 cao, tir 80% phan anh su van hanh twong d6i 6n dinh va hiéu qua cua day
chuyen mo6 phong. Tuy nhién, hai cong doan 55 va 58 chi dat nang sut 66 9%, thap hon
dang ké so v6i mirc d trung binh cua cac cong doan con lai. Dé cai thién, can tap trung
phén tich nguyén nhan tai cong doan 55 va 58.

5.3.2 Phan tich tirng tram mé hinh

Dua trén két qua mé phong thé hién tai Hinh 5.7, ¢d thé nhan dinh rang hiéu suat hoat
dong cua cac tram trong day chuyén nhin chung twong ddi 6n dinh. San lwong san pham
dau ra dao dong trong khoang 881 dén 887 san pham/ngay, cho thay phan I6n c4c tram
lam vi¢c da dat dugc muc nang suat kha déng déu va phd hop véi muc tiéu dé ra. Piéu
hay phan anh rang day chuyen duoc t6 chic hop 1y, cac cong doan lién két nhip nhang,
han ché tdi da thoi gian chét va tinh trang tic nghén tai cac diém trung gian.

Tuy nhién, tram gia c6ng ban thanh pham motor (tram 12) lai thé hién mot két qua thap
hon dang ké so véi cac tram con lai, vai san luong chi dat 869 san pham/ngay. Mc
chénh léch nay tuy khong qué 16n (khoang 1,4% dén 2,1% so Vi cac tram dat hiéu suat
cao nhat) nhung c6 thé gy anh huéng tiéu cuc dén chu ky san pham cua toan day
chuyén. Trong hé thong san xuét lién tuc nhu day chuyén lap rap, chi mot tram hoat
dong kém hiéu qua ciing c6 thé gy ra hién tuong “thit c6 chai” (bottleneck), 1am cham
tién do toan hé théng va anh huong dén téng san luong cudi ngay. Do do, tram 12 1a
diém can dwoc xem xét va cai tién dé dam bao sy dong bo va on dinh trong toan bo day
chuyeén.

Bén canh do, cc tram 13 va 14 cling thé hién tinh trang ¢ thoi gian cho doi va
ton san pham cao, cho thay mot mirc o mat can bang nhe tai giai doan sau cua
day chuyen Tuy nhién, vi dau ra cia nhém tram nay van dap ung dugc san lugng
yéu cau trong ngay, nén co thé xem xét la chap nhan dugc trong ngan han. Mic
di vay, day van 1a nhitng diém can theo dai dé kip thoi diéu chinh khi c6 su thay
d6i vé nhu cau hoic toc do san xuat & cac cong doan trude do.

Ttr céc phan tich néu trén, co thé khang dinh rang ti uu hoa hoat dong tai tram
12 1a yéu té then chét giip nang cao hiéu suét tong thé cua toan day chuyén. Bng
thoi, can duy tri giam sat va kiém tra dinh ky hiéu suat caa cac tram 13—14 dé dam
bao khong gay ra céc bién dong 16n vé sau.
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CHUONG VI: PHAN TiCH NGUYEN NHAN VA DE SUAT CAI TIEN
TRONG DAY CHUYEN CAN BANG

6.1. Phan tich nguyén nhan gay mat can bang trong day chuyén

Thong qua qua trinh mé6 phong day chuyén lap rap thlet bi lam sach bang phan mém
Arena va két hop véi khao sat thuc té tai xudng san xudt, nhom tac giada tién hanh phan
tich va xac dinh dugc cac nguyén nhan chinh anh huéng dén hiéu suat va tinh dong bo
ctia day chuyén nhu sau:

6.1.1. Tac nghén tai Tram 8 anh huéng dén san lwong Tram 12

Dit liéu mo phong cho thiy Tram 8 1a nut that chinh trong day chuyén, noi c6 thoi gian
cho va lugng t6n san pham cao nhat. Nguyén nhan 1a do sé lugng cong doan tai tram
nay nhiéu va tong thoi gian gia cong tiém can véi thoi gian chu ky, dan dén hién tuong
tré tién d6 va don @ ban thanh phém. Su cham tré nay lan téa anh huodng dén Tram 12,
noi san xuat ban thanh pham motor, lam giam déng ké san lugng dau ra so véi cac nhom
khac.

6.1.2. Hiéu suét thip tai cong doan 55 va 58

Qua théng ké hiéu suit toan bo 62 cong doan, hai cong doan 55 va 58 dugc xac dinh
13 ¢6 hiéu sut 1am viéc thap nhat. Hai cong doan nay duoc bd tri trong tram c6 thoi gian
ranh rdi 16n, dan dén viéc khong tan dung triét dé nang suit lao dong va thiét bi. Diéu
nay anh huong dén niang suét tong thé ciia diy chuyén.

6.1.3. Thoi gian gia cong vurot chu Ky tai cong doan diu diy chuyén (1-4)

Tai cac cong doan dau tién (1, 2, 3, 4), thot gian gia cong vuot qua thoi gian chu ky
quy dinh 1a 30 gidy. Pé dam bao khong vuot chu ky, diy chuyén phai chia thanh 5 tram
riéng biét, 1am tang chi phi bd tri va nhan cong. Qua khao sat thuc té, cac nguyén nhan
chu yéu gom:

. Nguyén vat liéu khong dugc bd tri khoa hoc, gay ling phi thoi gian tim
kiém.

. Thao tac nhét miéng xp gap khé khin, gay dau tay, anh hudng dén toc
d6 va chat lugng thao téc.

o  Cong nhan chua thanh thao thao tac do chua c6 hudng dan quy trinh
chuan.
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6.2. Pé xuit cai tién day chuyén

Dua trén cac nguyén nhan da phan tich, nhém dé xuat mot s6 giai phap cai tién nhu

Sau:

6.2.1. Phén b lai cong doan dé gidm tai cho Tram 8

Tram 8 c6 thoi gian sir dung gan cham ngudng chu ky, trong khi Tram 9-10 c6 thoi

gian ranh 1én dén 11 giay.

Giai phap dé xuat: Chuyén cong doan 21 ¢6 thoi gian gia cong 5.3 gidy tir Tram 8 sang

Tram 9-10.
Béang 6. 1 Hi¢u chinh gitra cac tram
Tiéuchi Tru6c Ccai tién Sau cai tién
;i??@ﬁg_ Tongthoigian | _oq g giay ~24.5 giay
;?r:”g?;ignémng thel 1 4.5 giay ~27.2 gidy
Tram 8.Queue 1.9093

Hinh 6. 1 San pham cho trong tram 8

Tramg.Queue

3.7678|

Hinh 6. 2 Thoi gian cho trong tram 8
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Counter
Count
alue

so luong motor 8873.00|
s0 luong san pham chua dong 8892.00
oi
gn luong sp tram 11 8873.00
s0 luong sp tram 13_14 8926.00
s0 luong sp tram 15_16 8908.00
s0 luong sp tram 17 8907.00
s0 luong sp tram 19 8890.00
s0 luong sp tram 20 8889.00
50 luong sp tram 6 8904.00
s0 luong sp tram 7 8897.00
S0 luong sp tram 8 86886.00
s0 luong sp tram 9_10 8885.00
50 luong thanh pham 8882.00

Hinh 6. 3 S6 lugng motor da dat dén ky vong
Két qua sau diéu chinh:
« Thoi gian gia cong méi cua Tram 9-10 la 54.3 gidy (< 60 gidy — chu ky tiéu
chuan).

« Tram 8 giam tai dang ké, tranh vuot chu ky, cai thién tinh dong bo dy chuyén.
o San lugng vé motor da dat voi ky vong dat ra

6.2.2. Phén phi lai cong doan c6 hi¢u suat thiap dé nang cao mirc sir dung tram

Thong qua két qua phan tich hiéu suat, cic cong doan 55 va 58 tai Tram 20 c6 hiéu
suat thap, lam 1ang phi tai nguyén.

Phurong dn cdi tién:
« Chuyén cong doan 60 (4 gidy) tir Tram 19 sang Tram 20.

« Tong thoi gian Tram 20 sau cai tién V:?m nho hon 30 gidy, dam bao khong vi
pham chu ky va khong vi pham quy tac cong doan trude sau cua quy trinh.
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CD 55
CD 56
CD 57
CD 58

0.8215
0.8769
0.8769
0.8215

Hinh 6. 4 Hiéu suét cong doan 55, 58

Sau khi cai tién hiéu sudt ctia hai cong doan trén da dat trén 80%. Gio day cac cong
doan déu co hiéu suit twong duong nhau gitp cic cong doan tién hanh song, tranh tinh
trang cong doan nay chd cong doan kia, tir 6 giam thiéu thoi gian nhan rdi.

6.2.3. Ap dung phwong phap 58 va ci tién thao tac tai cic cong doan dau diy

chuyén

Nham t6i wu hoa hiéu suat san xuat va giam thiéu s6 luong tram cém thiét trong cac
cong doan dau day chuyén (cong doan 1 dén 4), t6i thyc hién dé xuat dong thoi hai
huéng cai tién: ap dung phuong phap 5S va thiét ké dung cu hd tro thao tac.

* Gidi phdp 1: Ap dung phwong phdp 58 vao cdc céng doan dau day chuyén

Phuong phap 58S (Seiri, Seiton, Seiso, Seiketsu, Shitsuke) la cong cu quan Iy truc quan
gitip t6 chirc noi 1am viéc mot cach khoa hoc, duge minh hoa cy thé nhu sau:

Bang 6. 2 Cach thtrc thuc hién quy trinh 5S trong day chuyén san xuat

Thanh phan

Y nghia

Ung dung trong day
chuyeén

Seiri — Sang loc

Loai bo vat dung, nguyén vat
li¢u khong can thiet

Chi gitr lai céc linh kién,
dung cu phuc vu truc tiep
cho cong doan 1-4

Seiton — Sap xép

Bé tri dung cu theo trinh ty
thao tac

Céc dung cu can dung dugc
dat theo thir tu thao tac dé
rat ngan thoi gian tim kiem

Seiso — Sach sé

Gitr gin vé sinh, gon gang

V¢ sinh thuong xuyén dé
tranh bui ban lam anh huong
den qua trinh thao tac

Seiketsu — San séc¢

Duy tri tinh trang tiéu chuan

Thict lap quy trinh duy tri
3S dau tién hang ngay, tuan

Shitsuke — San
sang

Tao thdi quen tu giac, trach
nhiém

Pao tao va kiém tra thuong
xuyén dé nhan vién tuan thu
5S nhu van hoa lam viéc
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* Gigi phap 2: Thiét ké dung cu hd tror thao tac nhét xop

Qua quan sat, cong doan "nhét miéng x4p vao ranh" tiéu tén nhiéu thoi gian va gay
dau tay, ddc biét vdi thao tac lap di lap lai nhiéu 1an trong ca lam viéc. Diéu nay khong
chi lam giam nang suat ma con anh huong dén suc khoe cong nhan. Co thé thiét ké mot
vat dung c6 thé 1am viéc nhét cac miéng x6p vao mot cach dé dang hon diéu nay sé& giup
cong nhan thyc hién thao tac dé dang, giam thiéu dau dén va tang toc do gia cong.

Bang 6. 3 Bang so sanh truéc va sau khi cai tién 4 cong doan dau

Tiéu chi danh gia Trwéc cai tién Sau cai tién (dw kién)
f:rram Xir 1y cong doan 5 tram 4 tram hoac thap hon
Thoi gian thao tac moi ) i
cong doan > 30 giay 25-28 giay
Strc khoe va an toan lao Anh huéng do thao tac | Giam dau moi tay, dé thao
dong kho tac
Nang suat va chi phi van Trung binh Tang nang su?t, giam chi
hanh phi

Replications: 1 Tirre Units Minutes
Key Performance Indicators
System Average

Number Out 8,909

Hinh 6. 5 Két qua chay dugc sau khi cai tién trong 10 ngay

* Két luan: Viéc tién hanh cai tién cac van dé lién quan dén sip xép lai cac cong doan
da gitp cho nang suat dau ra cua mo6 phong dat dén ky vong ma so6 luong ly thuyét dat
ra.

Viéc ap dung phuong phap 5s va thiét ké dung cu hd tro van chi 1 phong doan va chua
dugc thuc nghiém thuc te.
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CHUONG VII: KET LUAN

Thong qua do &n nay, viéc tién hanh phan tich, thict ké va md phong day chuyen lap
rap san pham may phun ap lyc cao K2 SILENT UM™*JP, tir d6 dé xuat cac giai phéap can
bang day chuyén nham tdi uu héa quy trinh san xuat.

Béng viéc ap dung cac phuong phap cin bang day chuyén hién dai nhu xép theo trong
so vi tri (RPW), thoi gian gia cong dai nhat (LOT), nhiém vu theo sau nhiéu nhat (LNFT)
va phuong phap xac suat két hop véi md phong bang phan mém Arena, do 4n da cho
thiy kha ning rat ngan thoi gian chu ky, giam thiéu thoi gian cho, dong thoi phan b
cdng viéc hiéu qua gitra cac tram lam viéc. Cac két qua dat dugc dd minh chung tinh
kha thi ciia phuong an dé xuat, ca vé mat Iy thuyét 1an ang dung thuc tién.

Ngoai ra, viéc tich hop phuong phép san xuat tinh gon 5S vao mo hinh san xuat khong
chi gép phan cai thién hiéu suat van hanh ma con nang cao tinh chuyén nghi¢p va an
toan trong moi trudng lam vige. Diéu nay tao nén tang viing chac dé mo rong quy mo
san xuat trong tuong lai, dong thoi dap tng duoc yéu cau ngay cang cao tir thi truong
trong va ngoai nudc.

Tuy nhién, do gigi han vé thoi gian va nguén luc, dé tai van con mot sé han ché nhat
dinh nhu chua ¢6 co hoi thuc nghiém thuc té nén chi cé thé tién hanh can bang va mo
phong trén ly thuyeét.

TOm lai, d6 an da hoan thanh dugc muc tiéu dé ra, gop phan lam r6 vai trd cua can
bang va md phong trong thiét ké day chuyén san xuat hién dai. Hy vong két qua cua
nghién ciu cd thé 12 tai liéu tham khao hitu ich cho céc doanh nghiép va nha quan Iy
trong qua trinh cai tién san xuat va phat trién bén viing.
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