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dong nguyen lieu trong
nha may: Nén tang thiéet yéeu
cho xwéng san xuat Lean
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“Flow” Dong chay la gi?

Flow 1a “su tién trinh di schuyén cla san
pham théng qua mét co sé& tir khi nhan
nguyén liéu thd dén van chuyén thanh
pham ma khong dirng lai tai bat ky thoi
diém nao do dong chay nguwoc, sy co
may, phé liéu hodc sw cham tré san xuéat
khac.

Nguén: Suzaki, K. (1987). The new manufacturing challenge: Techniques for
continuous improvement. New York, NY: Free Press.
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may Koromo. Nhw mét thir nghiém, toi da sap xép
cac may khac nhau theo chudi cac quy trinh gia
cong...”

» (Trang 33) “...Chung t6i nhan ra rang hé thong
(kanban) sé& khdng hoat dong trt» khi chang téi thiét
lap quy trinh s&n xuat cé thé x& Iy hé thong kanban
quay lai quy trinh trwdc bang quy trinh ...”

« (Trang 39) “...Khdng thé phd nhan viéc can bang
sdn xuat trd nén kho khan hon khi phat trién da
dang héa san pham ...”

* Ohno, T. 1988. Toyota Production System: Beyond Large-Scale
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Production. Portland, OR: Productivity, Inc. ISBN 0-915299-14-3. (S}}'HO
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Role of Flow at Toyota*

« (Trang 54) “...Nha may chinh cua Toyota dwa ra mét
vi du vé quy trinh san xuat tron tru dwoc thwe hién
bang cach sap xép lai cac may théng thwéorng sau khi
nghién ctru k¥ vé trinh tw cong viéc...”

. (Trang 54) “...Diéu quan trong doi v&i nha may san
xuat la thiét ké layout trong d6 cac hoat ddng cua
cong nhan hai hoa v&i nhau hon la can tréd dong san
xuat...”

. (Trang 100) “...Bang cach thiét [ap mét dong chay
két ndi khéng chi tai day chuyén lap rap cudi cung
ma tat ca cac quy trinh, ta s& giam dwoc lead time...”

T+-H - E

™ Ohno, T. 1988. Toyota Production System: Beyond Large-Scale OHIO
BEAST Production. Portland, OR: Productivity, Inc. ISBN 0-915299-14-3. /
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Role of Flow at Toyota* FDIC

(Trang 123) “...Khi dong chay cong viéc duoc

bd tri hop Iy, cac “ddo nhd bj cd l1ap” khong

dwoc hinh thanh...”

 (Trang 125) “...DGi véi cdng nhan trén day
chuyén san xuat, diéu nay c6 nghia la chuyén
tr viéc tréd thanh mot ky ndng don 1é dé tré
thanh da ky nang...”

« (Trang 128) “...Khia canh dau tién cia TPS

khac c6 nghia la dwa mot dong chay vao quy

trinh san xuat. Bay gi®, chung t6i dat mét may

tién, may nghién va may khoan trong chudi

thwe té cia quy trinh san xuat...”

T+-H - E

™ Ohno, T. 1988. Toyota Production System: Beyond Large-Scale OHIO
B EasT Production. Portland, OR: Productivity, Inc. ISBN 0-915299-14-3. :
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FDEC
Phan tich dong gia tri cho bwé&c dap
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- IE Tap trung vao dong chay khong loai
o bo lang phi

*
L A 5™
oy A3
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Dong chay la “sw tién trinh di schuyén
cla san pham thdong qua mét co s& tir khi
nhan nguyén liéu thd dén van chuyén
thanh pham ma khoéng dirng lai tai bat ky
thei diém nao do dong chay ngwoc, sy co
may, phé liéu hodc sw cham tré san xuat
khac.

Nguon: Suzaki, K. (1987). The new manufacturing challenge: Techniques for
continuous improvement. New York, NY: Free Press.
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% Chi so6 hiéu suat (KPI) cho dong chay FDIC

:

Thoi gian dong chay (ngay) = WIP ($)/Mctrc tiéu thu
($/day) *

Do dé, mét chién lwoc théng thudng
dé loai bé lang phi, giam chi phi va
tang cwong thwe hién don hang hang

ngay nén la:

Giam flow time trung binh trén
moi don hang

* Little, J.D.C. 1961. A Proof for the Queuing Formula: L=AW. Operations

é Research, 9, 383-387. :%i{](é
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FDEC
Lang phi 1 Tri hoan NVA 1 Flow Time

SUA CHUA

Stra chira hoac
lam lai

CHO DbOI1

Chd dé lay dung
cu, NVL/BTP,....

Bét ky chuyén déng
lang phi d& nhat

cac NVL, xép NVL/
BTP, di bo dé co 13
NVL/BTP, w,

Cac loai

4 .} SAN XUAT THUA
l&ng phi

San suét nhiéu
hon trwéc khi can
dén

QUY TRINH

Lam nhiéu hon murc
can thiét

LUU KHO

Duy tri tén kho
vwot mire cla
NVL, cac bd phan
trong qua trinh,
hodc thanh pham.

VAN CHUYEN
N6 Iwc dé van chuyén vat
liéu, bé phan, hoac thanh
pham vao hodc ra khoi

kho, hoac gilra cac bg
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FDUC

Vi du: Chi phi LUU KHO1

NOi rang chi phi hang ton kho hang nim ctia mot céng
ty 1 10.000.000$. Néu chiing toi gia dinh rang WIP va
nguyén liéu thd chiém 25% hang ton kho nay, thi cong
ty di c6 dinh 2.500.000$ tai phan xuong ctia minh.
Tiép theo, néu ching tdi gia dinh rang chi phi van
chuyén hang ton kho 1a 10%, thi cong ty s& tra thém
250.000% cho khéng gian kho, an ninh, dién, v.v. Do
d6, céng ty phai tra tién phat vi khong di chuyén vt
liéu nhanh chong tai cong ty ctia minh la 2.750.000%!

1 Courtesy of E.J. Phillips (President, The Sims Consulting Group) T 0 E
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'Céac gian doan do NVA lam tang chi phi

Thoi gian san xuat OP#1

Thoi gian luu trir tai nha kho /
\ /
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Thoi gian cho trude OP#2
yégtuyeqiéu B khl- déen OP#1 Cho doi | ta_i
ahdn tai Thoi gian di OP#1 dé di
nhakho chuyén dén chuyén dén o |
OP#1 OP#2 Gia tri twong lai
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dong tién ———
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Lang phila yéu to cét yéu tang FDUC
Flow Time

TONG THOI GIAN TREN MAY TONG THOI GIAN DI CHUYEN VA PI BO

5% 95%
/—/%
TONG THOI GIAN
TOAN NHA MAY
TONG THOI GIAN
TREN MAY
q DN o
V
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FDUC

Moi twong quan gitra
bo tri Layout & Flow Time

Néu bo tri layout kém, thi khodng céach di
chuyén trung binh trén méi don hang 1 vi thé
lang phi van chuyén 1 do d6 lang phi do WIP?
nén lang phi cho doi 1 - Flow Time 7, nang
suat | va chi phi hoat déng 1

OHIO
. FAST LINIVERSITY




FDUC

Moi twong quan giira
bo tri Layout & WIP

“Néu cac qua trinh lién tiép lién ké sat nhau, mot don vi
san xuat dwoc di chuyén tai mot thdi diém, nhw trong mét
day chuyén lap rap. Néu quy trinh tiép theo nam trén 16i di,
kich thwore 16 x ly 1a tai trong don vi. Néu quy trinh tiép
theo 1a trén toan bd nha may, thi kich thwdc 16 xi ly it nhat
la ngudn cung cap san pham trong mét gi®, b&i vi viéc thu
thap thworng xuyén hon 1a khéng thwe té. Néu quy trinh
tiép theo & nha may khac, quy md 16 x&r ly it nhat 1a mot
ngay san xuat ... (k& tr d6) WIP gitra cac quy trinh sé it
nhat 1a mot nlra kich thwéc 16 hang, (c6) don dat hang
tiém nang sw khac biét vé mirc dd WIP dwa trén layout”

2Harmon, R.L. & Peterson, L.D. (1990). Reinventing the Factory. New York, NY: The

Free Press. E}ﬁ}oﬁ
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, ~ FDIC
Moi1 twong quan gitra WIP & Chi

phi van chuyeén
\
S6 luong van chuyén la
________________________________ hang loat
| Lugng Khi khoang cach gitra
WIP cac may la Ion
trung
binh ban
I Luong ! dau )
~ WIP trung
binh (mi)
S6 luong van chuyén 1a hang loat
Khi khoang cach gitta cac may
dugc giam nho viéc thay doi T
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Céch dé giam Lang phi Cot yéu
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%% Thiét ké Flow (DFF — Design For Flow)

Giam thiéu dong chay

J

» Loai bo quy trinh

\

Giam thiéu chi phi dong chay

4

« Két hop céc quy trinh

e Loai bo lam lai

Toi da héa hwong dong chay

+ Gidm bot da dong chiy | « Tbi thiéu chi phi lam lai \/

» Loai bo quay lai

Toi thicu tri hodn do cho doi

Téi thiéu tri hodn cam lén/ dit xuéng
Toi thicu WIP

Téi thiéu tri hodn do van chuyén

* Loai bo viéc vat chéo
duong di va tai giao di€ém
gilta cac duong hudng

&

. EAST Chuyén thé tir: Tompkins, J.A., et al. (1996). Facilities planning. New York, NY: John Wiley.
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Chién lwoc dé téi thidu DIiC
dong chay

Slra dbi thiét ké sadn pham dé loai bd cac tinh nang
phi chtrc nang

Ap dung cdng nghé san xuat da chlrc nang maéi dé
thay thé cac may moc théng thwong

Cung cap vat liéu cho cac noi st dung sé gidm thiéu
khong gian lwu kho

M6 dun héa dé hwéng vao dong chdy, nhém san xuat
(cell) va nha may tap trung
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FDUC

Chién lwoc dé toi thieu
dong chay

« Sa&n xuat song song hodc tao cac tram lap rap phu

« Két hop mét sb 16 chuyén thanh tai theo don vi
« Chon ké hoach x& ly v&i s lwong toi thiéu hoat ddng

- Loai bd cac tuyén ngoai 1& bang cach hop ly hda viéc san
xuat hon hop san pham

» Ngan chén sy phd bién cla cac tuyén m&i - S& dung 1ap
ké hoach quy trinh bién the dé tao cac tuyén moi

LINIVERSITY




Cac loai Flow Paths

FDUC

- C_<> Dong chay bang
-7 gua moét tram: OK

Dong chay nguoc
o @ lai cdc quy trinh
é // trvdc do: OK
, ---» Dong chay bang
e gua moét tram: NOT
[ OK

Chuyén tiép va theo th
tw trong mot tram la tot
Y nhat

Dong chuyén tiép gilra cAc may song song
va lién ké cach nhau b&i mét tram: OK
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FDUC

Céch dé toi da chuyén hwéng
dong chay

« Nhan ban may cung loai tai nhiéu vij tri

H
1 L
H
L L Al L
- BO tri layouts hybrid X o
— B C L,
—JA [~ B[~ C [~ ) j B . b
Flowshop Hybrid Flowshop
« DoOng chay tang song song
—>\
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Céch dé toi da chuyén hwéng

N
D

FDUC

dong chay
. Ubn cong dong chay thanh hinh chi* U, W hodc S

N

C

D

DARE

« Phéat trién layout dwa trén biéu do quy trinh van
hanh lap rap hoan chinh
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Céch dé téi thidu chi phi FDEC
dong chay

 Thiét ké tat ca cac dona chav nguyén vat liéu béng cach s dung
dang nhw hinhvé | | |J < hoac cac duwdng tuyén tinh

. Thiét ké layout dé giam thiéu khoang cach di chuyén cho tai trong
nang / don vi van chuyén lén

S dung cac nguyén tac xt Iy vat liéu co lién quan

— Tai trong don vi

— S dung khong gian khoi

— Tiéu chuan héa thiét bi va phwong phap 1am viéc

— Co gi¢i héa cac quy trinh (néu c6 thé, tw ddng héa cac quy trinh)

— Tinh linh hoat cua thiét bj va phwong phap lam viéc

— Pon gidn hoa cac phwong phéap va thiét b

— Tich hop cac dong chay nguyén vat liéu, con ngwdi va théng tin

— Tin hoc héa tai liéu, con ngudi va dong chay thong tin

— Tan dung trong lwc dé di chuyén vat liéu

. FAST LINIVERSITY




Céch dé téi thidu chi phi FDEC

dong chay

Giam thiéu tat ca khong gian bd dém (buffer)/ khéng gian Iwu
trlr tai may

Can bang céac hoat dong lién tiép - S dung b dém (safety
stock) mét cach chién lwgc

Toi da hoa viéc s dung cac dot van chuyén nhd - St dung xe
forklifts “di lang thang” dé phuc vu tai xwdng v&i nguyén tac
FCFS (First Come First Served) — dén trwéc phuc vu trewdc

Phat nguyén vat liéu vdi sb lwong dwoc kiém soat - Dwa vao
kanbans (1ap ké hoach trwc quan), chi ty 1& san xuat may bi
nghé&n cb chai, don dat hang cha cong ty khdng dy b&o san
Xuat, v.v.

LINIVERSITY




9.

Téi wu dong chay nguyén vat liéu

Dong chay lién tyc tr noi nhan dén noi chuyén
di

Dong chay theo duong thang (cang tot)

Téi thiéu luu lugng giira cac hoat dong lién quan
Xem xét dung quy trinh so voi san pham so véi
nhom so véi bb tri thay thé

Khoang cach xtr Iy vat liéu toi thiéu giita cac quy
trinh va cac hoat dong

Vit liéu nang thi di chuyén khoang céch toi thiéu
Ti wu dong chay nhan su

a. SO ngudi

b. Tan suét di lai

c. Khéng gian can thiét

Téi thiéu viéc van chuyen nguoc lai

10. Day chuyén san xuat (cang tot)

11. Hoat dong két hop dé loai boé hodc giam thiéu
stra chira/ lam lai

12. Téi thiéu viéc xtr Iy lai nguyén vat liéu

&

FAST

Ngudn: Apple, J. M. (1977). Plant layout and material handling. New York, NY: JohnWiley.

FDUC

Hwéng dan thiet ké dong chay

13. Két hop san xuat va 1am lai
14. T6i thiéu vat liéu trong khu vuc lam viée
15. Nguyeén liéu duoc giao dén noi sir dung
16. Vat liéu dugc xtr ly boi mot ngudi van hanh
& vi tri thuan tién cho nguoi van hanh tiép theo
dén lay
17. Khoang céach di bo t6i thiéu giira cac cong
nhan van hanh
18.Tuong thich voi tda nha (hién tai hoic dé
xuat)

a.Céu hinh (hinh dang)

b.Han ché (stcc manh, kich thudc,
vi tri ¢6t va khoang cach, v.v.)
19. Lbi di tiém nang

a.Thang

b.Tir noi nhan — chuyén di

¢.S6 luong t6i thiéu

d.T6i wu chiéu rong
20. C4c hoat dong lién quan gan nhau

LINIVERSITY




21. Du phong

a. Luu trir nguyén liéu trong qua trinh

b. Luu trit V& van chuyén phé liéu
22. Linh hoat vé

a. Tang hodc giam san xuat

b. San pham méi

c. Quy trinh mai

d. B6 sung thém bo phan (BTP)
23. C6 thé mé rong theo cac hudng da duoc
lén ké hoach tir truGe
24. Tuong quan hop ly vdi cac tram

a. Su dinh hudng

b. Pia hinh

c. Mé rong (nha may, bai dau xe, cau tric
phu trg, V.v.)
25. Nhan va van chuyén lién quan dén

a. Nhan va van chuyén lién quan dén

b. Phuong tién van chuyén bén ngoai (hién
c6 va dé xuit)

&

FAST

Guidelines for Design For Flow

26. Hoat dong v&i yeu cau vi tri cu thé
nam & nhitng diém thich hop

a.Hoat dong san xuit

b.Phuc vu san xuat

c.Nhan sy phuc vu

d.Dich vu hanh chinh
27. Y&u cau giam sat duoc xem xét
thich hop

a.Quy mo6 phong ban

b.Hinh dang

c.Vi tri
28.Muyc tiéu kiém soat sin xuat dé
dang dat duoc
29. Muc tiéu kiém soat chat luong dé
dang dat duoc
30. Can nhic cho cic kha ning da
tang (hién c6 va dé xuit)
31. Khodng c6 vi pham rd rang vé céc
yéu cau vé sirc khoe va an toan

Ngudn: Apple, J. M. (1977). Plant layout and material handling. New York, NY: JohnWiley.
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Chién lwoc thwe hién DFMA

“Bén trong-Bén ngoai ra: Trong modi truong hon hop cao, hay giir cac mo-
dun va bd phan tiéu chuan & bén trong va bén trong va cac tinh nang dac biét
& bén ngoai; giir biéen thé san pham cang xa den cuoi dong cang tot

“Pai tudng niém huyén thoai”: Tranh cac thiét ké thanh phan doi héi mot
quy trinh mdi va doc nhat phai phuc vu nhi€u day chuyén san pham

“Batch Early”: Néu c4c quy trinh bat budc phai san xuat theo 16 (ma, son, xtr
ly nhiét, 10, sdy/ luyén) hdy thir thiét ké cac san pham trong d6 cac quy trinh
nay c6 thé duogc st dung cang sém cang tot (Khdng co gi té hon la yéu cau
10/ say khd & gitta Quy Trinh Lap Réap Cudi Clung)

“Céc md-dun Chuan hoa”: khdng nhat thiét phai 14 San pham: Cung cip mot
hdn hop san pham rong 14 mot loi thé canh tranh, vi vay viéc giam san pham
SKU c6 thé khéng phai 1a mot y tuéng hay. Tuy nhién, giam mo-dun va
giam SKU mé-dun va thanh phan nén 1a mot chién lugc cot 16i

— Courtesy of Ray Keefe, VP-Manufacturing, Emerson Electric Co.

FDUC
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Chien lwoc thwe hién DFMA

“Rui ro ddi voi cac van dé vé chat luong”: Van ¢ thé xay ra véi cac
rii ro chat lugng tiém an trong qua trinh lap rap va lap rap phu cho dén
khi chiing duoc kiém tra truc quan. mét thiét ké can tao “bay” nhu mot
qua bong va 10 xo c6 nap trude khi bong va 10 xo dugce kiém tra dé
dinh hudng chinh xac 1a khong tot

“Thiét ké danh cho Poke-Yoke”, khong chi tranh sy dbi ximg ma con
thiét ké cac bo phan va lap rap co Poke-Yoke

“Thir thach moi dung sai””: Khong co gi t&€ hon viéc gitr dung sai khong
can thiét - Dung sai phai duoc phan tich va chap nhan dua trén céc tiéu
chuan théng thuong

“Cham 100 1an”: Hay suy nghi xu Iy va dinh hudng vat liéu trong khi
thiét ké. Néu san pham ning, cd diém lay nhanh va dam bao an toan
khdng? Mot dinh hudng c6 thé duoc sir dung thong qua tat ca cac quy
trinh? Ching ta c6 can phai c6 ngudi van chuyén dic biét khdng? Hay
nho r:fmg, san phém duoc thiét ké MOT LAN, nhung moi don vi san
xuat c6 thé duoc cham 100 lan!

— Courtesy of Ray Keefe, VP-Manufacturing, Emerson Electric Co.
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Phan tich dong chay san xuat

FDUC




? Phan tich dong chay san xuat l1a gi?

Phan tich dong chdy sdn xuat (PFA - Production
Flow Analysis) 1a mot k§ thuat d& nhom may, hinh
thanh thanh “mdot gia dinh”, b6 tri té bao (cell) va bo
tri nha may tong thé dugc phéat trien boi J. L.
Burbidge. Khi duoc sir dung cho thiét ké nha may,
PFA bao gém bon giai doan, mdi giai doan dan dan
dat duoc dong chdy trong mot phan nhd hon cua
nha may.

FDUC




§ Cac giai doan cua Phwong phap PFA FDIC

 Phan tich dong chay nha may (FFA - Factory Flow Analysis): Phat trién hé thdng
dong chay don hwéng tham gia cac phong ban khac nhau trong mét nha may; moi
phong ban hoan thanh tat ca cac phan ho phai lam.

Phan tich Nném (GA - Group Analysis): Nghién ctru cac dong chay trong méi xwéng
dwoc xac dinh bdi FFA; trinh tw hoat déng cta cac phan dwoc phan tich dé thiét ké
cac té bao san xuét (cells).

Phan tich day chuyén (LA - Line Analysis): Phan tich cac dong chay twong ng VO
tan suat hoat dong va trinh tw cac phan trong méi cell (t& bao) dwoc hinh thanh béi
GA; phat trién mét cau tric té bao ddm bdo van chuyén hiéu qué bén trong.

Phan tich dung cu (TA - Tooling Analysis): Nghién ctru may c6 nat cd chai trong mdi
té bao dé tim cac “gia dinh dung cu” (dung cu twong tw nhau); “gia dinh cac phan”
dwoc xép theo trinh tw lién tiép trén may dé gidm thiéu cong suat bi mat do thay dbi
thiét Iap.

Giai doan bo sung

Phan tich layout xwéng (SLA - Shop Layout Analysis): Nghién ctu layout sé& giam toi
thiéu dé tré dong chay lién tuc khi nhiéu cell phu thuéc lan nhau ma chidng cé sy chia sé
“cac di san” va c6 cac nguodn dat tien chung.
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Phan tich Dong chay Té Bao (cell)
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Phan tich Dong chay Dung cu — Loai |

[ S
[ e el

Turret Pos. Mo ta
1 Face and Rgt. Turn (use as stop)
Trung tam
Khoan
Boring
Finish Turn
Free
Free
Part Off

O N[O O B[W| N

Luwu y — Cac cong cu bd sung nén dwoc dit & vi tri
free néu cé the, do dé duy tri cac cai dit co
ban
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han tich Dong chay Dung cu — Loai |l

FDUC

Digit1 Digit 2 | Digit3 Digit4 | Digit5 Digit 6 Digit 7 Digit 8
Dimension Matching with
| Methodof | 3 Jaw chuck Special Quadruple single point Material Surface
holding Bore [ Over D L attachments Boring tool carrier 00! holder accuracy
dia. ¢ all
o| sk <40 | UDw<0d | w / / GGfomed | 19" 0
chucl /Dw<0. wlo wio wlo -forme tumned v
outer
3 Jaw ... . . Boring, counter- Uniform cutting, w/o fine turned
1 _chuck 42 ¢ 160 100 L/Dw<0.5 Axial copying smkmg, reaming, acouracy. ’ ST-formed vV 1
inner tapping.
4 Jaw 101 L/Dwup to Uniform cut, or staggered
2 60 ¢ 250 ] limit of Face copying Only outer turning. cut, with accuracy, NE-formed | outerfit 2
chuck 200 i 1
chuck simple boring up to 48 ¢.
, Outer shaping, , .
3 Sp”r'“g 80¢ | 315 jg; Shafts<500 | 2 Axiscopying | 1with2 chamfering, inserting with | GG-cutoff | Merfitt | 3
collet form tool, not copying. outer)
. Shaping, etc. with .
Mandrel or 401... Shafts Conical Surface R ) positional
4| arbor 80¢ 400 500 500...1000 | tapering+12° L%r;?/it:gl’ with 3; not | 3with4 ST-cutoff accuracy 4
. Inner shaping Shaping, inserting
5 J}g or 125¢ | 500 501... | Shats Steep cone inserting chamfering; | chamfering with form NE-cut off polishing 5
fixture 1000 m...2m . . :
with 3; copying. tool; copying.
6| Between > 1000 | Shafts Shgrtthread Inner& outer atthe 5with 2 & 1or3 GG-bar knurling, 6
centers 2m...5m milling same time etc.
Chuck- Shafts > Threading with .
7 center 5m lead screw 6 with back tool holder ST-bar 7
. Thread with
8| Steadies copying NE-bar 8
9 ﬁggzntnc Unround Automatic cycle with 4t & non-metal 9
; e -
olate) copying 5t digits
T - H-E
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P-Q-5 Analysis
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Flow Diagram
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Inter-Module Flow Diagram
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ng cu tw van Lean str dung PFAST

Danh gia hién trang lang phi

Phan khi 4t hén h
Mang lwéi dong chay gia tri an khic san xuat hon hop

Panh gia Phan tich tinh
Layout hién ta| Bang ké ban khé thi viéc ap
va de xuat’ _ dAu cda tw van dung Cell
Layout movi Lean

Cong cu dwoc
cap boi PFAST

/ \ Cell Layout

Thiét ké Hybrid

Stra doi tuyén
san xuat

Hop Iy hda san xuat hon hop S

e | ol
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Phan tich dong chay nha may  FDUC

Truoc Sau

Cycle Time 8 giv» 6 gio 25 %

Di chuyén (ft.) 2,450 ft 1,578 ft 36%
Di bo (ft.) 3,150 ft 1,578 ft 50% T
é WIP 360 céi. 200 céi. A4% Q0
BFAST STy
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Xwong ren
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Cell han

WELDING
FIXTURES

WELD
BOOTH #4

WELD
BOOTH #3

MISCELLANEOUS BENCH

INSPECTION TABLE

INCOMING KIT RACK

DRILL

WELD
BOOTH #2

FDUC

May méc, thiét bi, dung cu va
quy trinh cung dwgc giam thiéu
van chuyén BTP va cho doi

Tam quan trong ciia dong chay
Loai bo cac budc lang phi can

tré toc d9 BTP c6 thé dwa qua
quy trinh lap rap

'i FAST

Khéng c6 nei ndo dé an giau lang phi

 J WELD
|n| Tao mot noi lam viéc truc quan
la tu giai thich, ty diéu chinh va
= g tw cai thién.
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Xwéng san xuat ong

177 178 820 880

862

915

885

801
907
Module 1
830 198 \ 816
175 179 | 839>< 840
201 859 908 176 €— 860 =343 845
825
949 853 940 948 818 889 856 838 834
922 881
Cell1
e e e e e e —————— -
I 2620 — » 2610 —» 2640 —» 2650 «—» 2615 |
! |
! |
| 958

Module 2

812 813 814

NZ4

4= 839839 839
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815 810 811
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Lap rap can cong nghiép
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761 — 1 » 761
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761PEM ~_|
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Lol cam on FDUC

Cuwong trinh PRO-FAST dwogc cho phép bodi
doéi ngd chuyén gia tan tam dai dién cho Co
quan Hau can Quéc phong, B6 Qudc phong
va Cong nghiép. Nhirtng déng ddi nay quyét
tdm dadm bao nganh cong nghiép rén qudc
gia dwoc dinh vi cho nhirng thach thirc cua
Thé ky 21. Céac thanh vién chinh cia nhom
bao gom: Nhom R&D cho doanh nghiép (DLA
J339), Chi nhanh nghién cu va phat trién
hau can (DLA - DSCP) va Hiép hdi cong
nghiép ren (FIA).
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Loi cam on

Project Champion: Craig Kaminski Project Champion: Kevin Shaw
= Project Engineer: Haydn Garrett S'KO% Project Engineer: Greg Muniak

Project Champion: John Wilbur
@ Project Engineers: Thomas Slauta W Project Champion: Dick Johnston

Project Engineer: Todd Sheppard
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