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Tém tit

Kiém sodt I6i thao tac ciia cong nhan trong qud trinh
ldp rép tai cc tram ldp rdp thii cong dong vai tro
quan trong trong viéc ndng cao ning sudt lam viéc
va dam bao chat lirong san pham. Bai bdo trinh bay
qud trinh thiét ké va ché tao hé tho”'ng hop dung Poka
Yoke nham hé tror cong nhan théng qua co ché gidm
sat va canh bdo 16i bang cam bién hong ngoai va
PLC. Két qua thir nghiém hiéu qud buéc dau ciia hé
thong khi ty 1¢ 161 thao tdc ciia cong nhdn giam déing
ké 40,9% va thoi gian hoan thanh mét san pham
ciing giam 19,1%. Diéu nay gép phan quan trong
vdo viée ndng cao ning sudt lam viée ciia cong nhdn
va chat lrong san pham.

Tir khéa: Léi thao tdc, ning suét lam viéc, ldp
rap, hop dung Poka Yoke, tram lap rap thu cong.

Abstract

Controlling worker errors during the manual
assembly process is crucial for enhancing
workforce productivity and ensuring product
quality. This paper presents the design and
fabrication of a Poka-Yoke box system that assists
workers through an error monitoring and warning
mechanism, utilizing proximity sensors and a PLC.
Initial effective test results of the system show a
significant reduction of 40.9% in worker
operational error rates and a 19.1% decrease in the
time to complete one product. This significantly
contributes to improving worker productivity and
product quality.

Keywords: Operational errors, workforce

productivity, assembly, Poka-Yoke box, manual
assembly station.

1. Pit van dé

Trén cac day chuyén lap rap cong nghiép hién nay,
dac biét 1a tai cac tram lép rap thu cong, 151 thao tac
cua cong nhan 1a mot trong nhitng nguyén nhan chinh
gdy ra sai sOt trong san pham. Nhirng 15i nay khong
chi 1am giam chit lugng san pham ma con c6 thé din
dén t6n that kinh té, tang chi phi sira chita va anh
huéng dén tién do san xuat. Cac nghién ciru da chi ra
rang phan 16n 18i lap rap xay ra do thiéu chinh xac
trong thao tac, nham 13n trong quy trinh hodc mét tap
trung cua cong nhan.

Nghién cutu [1] cua Fahad M. Alqahtani va cac
cong sy dd dua ra cac 16i pho bién cta ngudi cong
nhan tai cac tram ldp rap thu cong, bao gdm: Ldi bo
sot, 16i thyuc hién sai, 16i hoan vi, 16i trinh tu, 16i quy
trinh, 13i giao tiép, 15i do mét moi. Trong khi d6, bang
vi€c su dung cac phuong phap SHERPA va HEART
Yaniel Torres da tién hanh phan tich do tin cdy ctia con
nguoi trong moi truong san xuét thyc té dé xac dinh
nguyén nhén va vi tri xay ra trong lép rap thi cong.
Két qua ctia nghién d chi ra 4 dang 18i thudng gip
clia cong nhén trong qua trinh 1ap rép tha cong [2].

Nghién ctru [3] cua AdiSaptari cung cac cong su
da tap trung vao viéc xac dinh 16i ctia con nguoi trong
quy trinh 13p rap dién tr, cu thé, 15i thao tac chiém
khoang 17,69% tong s 15i san pham. Cac 15i thuong
xay ra & cac nhiém vu c6 nhiéu bude hodc yéu cau ky
nang dac biét, va ap luc thoi gian cod thé anh hudng
dén tan suét 13i. Bén canh do, cac yéu tb cong thai hoc,
tram lap rap thiét ké khong hop 1y, méi truong lam
viéc ciing 1a nhitng nguyén nhan lam gia ting tin suét
16i méc 16i lip rap cua cong nhan[4, 5]. Vi vy, viéc
cai thién hudéng din I4p rap truc quan, ning cao quy
trinh kiém tra va cung cap phan hdi tot hon cho cong
nhan s& gitp giam 16i lap rap va cai thién higu suat
lam viéc.
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Hinh 1. Biéu do nguyén nhin két qud vé ty 1¢ sian phim 16i theo khdo sdt ciia nhém nghién civu

Poka-Yoke 1a mot trong nhitng phuong phap kiém
soat 16i hiéu qua, gitp ngin ngira cac sai s6t ngay tir
giai doan lip rap. Cac hé théng Poka Yoke truyén
thdng thuong sir dung co céu co khi hodc hudng dan
truc quan dé han ché 13i, nhung chua tan dung triét dé
cong nghé cam bién va diéu khién ty dong dé nang
cao hi€u qua giam sat.

Vién dé vé viéc img dung phuong phap Poka-Yoke
trén cac cong doan lip rap thudc cac day chuyén san
xudt da xuat nhiéu trén cac cong bd khoa hoc. Trong
nghién clru ciia Marija Savkovic cung cac cong su da
cho thiy viéc tich hop hé thong Poka-Yoke vao tram
lip rap mo-dun gitp nang cao dang ké chét lwong san
pham cudi cling, vdi ty 1¢ san pham dat yéu cau ting
trung binh tir 40% 1én dén 78,7%. Tuy nhién, h¢ théng
van ton tai nhitng han ché trong viéc hudng dan va
canh bao thao tac [6]. Nghién ctru [7] cua Sachin R. S
xac dinh dugc nhiing cai thién 13 rét cua viéc Gng
dung phuong phap Poka-Yoke khi cho két qua thoi
gian chu ky lap rap giam duoc 1 nira, tuy nhién két
qua nghién ctru lai dugc ing dung trén tram lap rap tu
dong hoa HSU (Hydrostatic Steering Unit).

Xuat phat tir cic vin dé néu trén, bai bao tap trung
vao viéc nghién ciu cai tién hop dung Poka-Yoke
nhiam hd trg giam 13i thao tac va ting ning suat chat
lwong trén tram lap rap thu cong.

2. Phén tich hién trang sir dung Poka-Yoke

Hién nay, phuong phap Poka-Yoke da dugc ap
dung rong rii trong cac day chuyén lap rap va tram lap
rép thi cong nham giam thiéu 18i thao tac va nang cao
chat luong san pham. Trong cac ddy chuyén lap rap tu
d6ng, Poka-Yoke thuong duoc tich hop vao hé thong
diéu khién thong minh, str dung cam bién, ma vach,
RFID hoic thi giac may dé xac minh thao tac, dam
bao linh kién dugc lap rép chinh xac. Nho dé, cac sai
sot dugc phat hién va ngan chan kip thoi, gitup duy tri
tinh nhat quan trong san xuit hang loat.

Tuy nhién, d6i véi tram 1ap rap thu cong, viéc ap
dung Poka-Yoke van con nhiéu han ché. Nhiéu doanh
nghiép chi st dung cac giai phap co ban nhu do ga
dinh vi, khuén dan huéng hoic danh diu truc quan,
chua tan dung hét tiém ning ciia cac cong nghé tién
tién. Diéu nay din dén tinh trang cong nhan van c6 thé
méc 181 khi lya chon linh kién, lép rap sai trinh ty hoac
bo qua mét s6 bude quan trong. Pac biét, khi san xuét
c4c san phidm c6 nhiéu bién thé, chi tiét doi hoi do
chinh xac cao, cic hé thong Poka Yoke truyén thong
chua thyuc su dap tng hi€u qua.

Theo s6 liéu khao sat cia nhom nghién ctru duoc
thuc hién tai 2 doanh nghiép vé san xuat thiét bi dién
tir chi ra 5 nguyén nhan chinh din dén ty 1& cac san
pham 156i nhu Hinh 1. Trong d6, yéu td con ngudi
(37%) va cong cu (26%) 1a 2 nguyén chinh din dén
san pham 15i.

Trong s6 cong nhan lam viéc tryc tiép tai cac day
chuyén duoc hd tro phuong phap Poka-Yoke c6 29%
cong nhan thuong xuyén gap kho khan; 21% cong
nhan khong gép kho khan va 50% thinh thoang gap
kho khan (Hinh 2).

® Hiém khi
(Seldom)

B Thinh thoang
(Occasionally)

® Thuong xuyén
(Regular)

Hinh 2. Két qud khdo sdt tinh trang céng nhin lim
viéc tai tram ldp rdp dwoc hé tro phwong phdp
Poka-Yoke

Hé théng Poka-Yoke dugc str dung tai tram lép rap
thi cong chu yéu sir dung co ché chdt chan vat 1y, do
ga dinh vi, man hinh canh bao nhdm ngén chin 16i
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thao tac. Tuy nhién, trong thuc té van hanh, cong nhan
van gip nhidu van d& khi thao tac. Két qua khao sat
ciing d4 dua ra cac van dé, nguyén nhan ma cong nhan
thuong gap khi lam viée véi hé thdng Poka Yoke
(Bang 1).

Bing 1. Kho khan khi lam viéc voi Poka-Yoke

Ty 18

Van de %)

Nguyén nhan

L, Cong nhan mat thoi
Khong c6 canh bao

0 . N X. N
16 rang khi xay ra 16i 17% | gian tim 15i, gay

cham tién do

Canh bao chi hién thi Cong nhan khong
trén man hinh trung | 31% | kip phan tung khi
tam, kho quan sat 6 16i

Khéng c6 huéng dén Cong nhan mat thoi
thao tac ngay khi 28% | gian tra ctru hoac
phat hién 15i héi quan ly

Hé théng cham phan Cong nhan ti€p tuc

24% | lép rap sai trude khi

hdi khi thao téc sai A x.
nhan ra 16i

Hé thdng Poka-Yoke thiét ké chua phu hop véi quy
trinh lép rap, chua tdi wu trong viéc canh bao céc 15i lip
rap 1am cho céng nhan mat thoi gian tim 16i, khong kip
phan tg khi ¢6 181, tham chi tiép tuc lp sai trudc nhan
ra 16i dan dén cham tién do, giam nang suit lam viéc
ctia cong nhén va ty 1& san pham 15i tang 1én.

Trudc thyc trang nay, nhém nghién ciru dé xut
phuong 4n thiét ké hé théng hop dung Poka-Yoke
nham hd tro cong nhan giam 13i thao tac, ning cao do
chinh xéc trong lap rap, dong thoi ting nang sudt lam
viéc trén tram lap rap thii cong.

3. Nguyén Iy hoat dong va mo hinh thiét ké hé
thong hop dung Poka-Yoke hd tro giam 15i
thao tac

Nguyén Iy hoat dpng cia hé thong
Hé théng hop dung Poka-Yoke thiét ké trong

1 — Hop dung Poka Yoke

KHOA HOC - CONG NGHE

nghién ctru dugc tich hop cac cam bién hong ngoai
cling v6i tin hiéu dén bao va 4m thanh dé huéng dan
cong nhan thyc hién dung quy trinh 1ap rap, nhan dién
15i sai, canh béao 13i kip thoi, gitp céng nhan diéu
chinh thao tac ngay 1ap tirc, qua d6 giam thiéu sai sot
va nang cao hiéu qua san xuat.

Trén Hinh 3 minh hoa so dd nguyén Iy cta hé
thdng trong d6 sir dung cac cam bién hong ngoai dé
nhan dién, giam sat cac thao tac ldy linh kién cua cac
thao tac cua cong nhan tai hdp dung Poka-Yoke.

Ngudn cip 24V DC

[ Mé dun diu vao J — [B@ diéu khién }’I,CJ —_— [ Mé dun diu ra

Cim bién
(Hop dyng Poka Yoke)

Hinh 3. So dé nguyén Iy hoat dpng ciia h¢ théng

—

Khi cong nhén thao tac, cam bién s& kiém tra xem
linh kién c6 dugc ldy dang thw tu va dung loai hay
khong. Néu phat hién sai sot, hé théng ngay lap tic
dua ra canh bao dé cong nhan diéu chinh trudc khi
tién hanh 1ap rép. Trong truong hop xay ra 18i thao téc,
hé théng s€ kich hoat dén bao va phat am thanh canh
bao dé cong nhan nhanh chong nhan dién va diéu
chinh kip thoi. Piéu nay gitip han ché viéc tiép tuc lap
réap sai, giam thiéu sai sot lap lai va dam bao chét
lwong san phim dau ra. Cac 15i xuét hién s& ngay lap
tirc duoc hién thi trén man hinh giao tiép HMI lap dat
ngay tai tram lap rap thu cong. Toan bo hoat dong ctia
hé théng duoc didu khién va xur Iy boi bd diéu khién
trung tdm PLC (Programmable Logic Controller).

MG hinh thiét ké

Dua trén két qua nghién ciru [8] v& tram lap rap
thii cong ¢ thé tily bién theo nhan tric hoc, nhom
nghién ctru da tién hanh thiét k& hé théng hop dung
Poka-Yoke nham hd trg giam 13i va ting ning suét lao
dong cho cong nhan.
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Hinh 5. Sin phém hé théng hop dung Poka-Yoke sau khi lip ddt trén tram lip rdp thii cong

M6 hinh thiét ké cua hé thong duoc thé hién trén
Hinh 4. Ciu trac cia hé thong gdbm 4 bo phan: Hop
dung Poka-Yoke, hé théng canh bao (Pén LED, coi
canh bo), man giao tiép HMI, bo diéu khién PLC
nham dam bao cac tinh ning theo yéu cau vé nguyén
1y hoat dong cua hé thong.

4. Ché tao va lip dit hé thong hop dung Poka-
Yoke

Sau khi hoan thién mé hinh thiét ké, nhoém nghién
clru tién hanh ché tao va lp dat hé théng hop dung
Poka-Yoke trén tram lap rép thii cong. Qua trinh ché
tao va ldp dat hé thdng duoc tién hanh nhim kiém
chimg kha ning hoat dong thuc té. Trudc tién, cic b
phan chinh cta hé théng dugc gia cong va lap rap, bao
gdém hop dung linh kién duoc thiét ké vai cac vi tri
gan cam bién hdng ngoai phii hop véi thao tic cua
cong nhan. Hop dung duoc ché tao tir vat liéu bén,
dam bao do cling viing trong qua trinh st dung.

Tiép theo, hé thong dién va didu khién dugc lip
dit. Cam bién hong ngoai dwoc dau ndi voi bo didu
khién trung tdm PLC, gitip nhan dién va xur ly dir lidu
vé thao tac l4y linh kién. Ddng thoi, dén LED bao hiéu
(xanh, d6) va coi canh bao am thanh ciing dugc két
nbi dé phan hoi ngay lap tie khi phat hién 13i thao tac.
Man hinh giao tiép HMI duoc tich hop dé hién thi
thong tin 13i chi tiét, hd trg cong nhan nhén dién va
khéc phuc nhanh chong. Sau khi hoan thanh 1ip rap
phan cimg, hé théng PLC duoc 1ap trinh dé xir 1y tin
hiéu dau vao tir cam bién va diéu khién cac thiét b
dAu ra nhu dén béo, cdi canh bao va man hinh HML
Heé théng sau d6 dugc kiém tra thir nghiém nhdm danh
gi4 d6 chinh x4c ciia cam bién, tbc d6 phan hoi cua
canh bao, ciing nhu kha nang hoat dong 6n dinh trong
moi truong lam viée thuc té. Néu phat hién 16i hoic
bat cap, cac thong s6 s& duoc hiéu chinh dé tdi vu hoa
mo hinh trude khi dua vao tmg dung tai tram Iép rap
thii cong. Hinh 5 thé hién hinh anh san pham thyc té
ctia hé thong sau khi Ip dat trén tram 14p rap thi cong.

5. Thir nghiém va danh gia h¢ thong hop dung
Poka-Yoke

Thiét lgp bai todn thir nghi¢m

Dé danh gia muc d6 6n dinh va hiéu qua cua hé
thong hop dung Poka-Yoke dugc thiét ké trong nghién
cuu, nhom thyc hién thir nghiém thao tac lam viéc cta
102 cong nhan trén tram ip rap trong hai trudng hop:
¢6 (TH2) va khong (TH1) sir dung hé théng hop dung
Poka Yoke (Hinh 6).

dE 28 ol ale S G

Hinh 7. Sin phim méu sir dung trong nghién ciru
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Tai tram lép rap, 6 hop dung Poka-Yoke duoc b tri,
mdi hdp chira mot chi tiét phuc vu qua trinh ldp rap san
phdm méau (Hinh 7). Trén mdi hop déu c6 nhan ghi day
du tén goi va thong tin vé chi tiét, giup cong nhan d&
dang nhén dién va thao tac chinh xac.

Thir nghiém duoc thiét 1ap véi yéu cau mdi cong
nhan 1ap rép lién tuc 5 san pham cho timg truong hop.
Két qua thu thap s€ duoc phan tich dua theo 2 ti€u chi:
Ty 1¢ thay doi thoi gian R, va s 13i thao tac R,
trong qua trinh l4p rap. R.va R, lan lugt duge xac
dinh theo cac cong thuc (1) va (2).

L-T,
Rr{ T ]M] (M

1

Ll _Lz 0
R, = [Tj [o] (2)

1

Trong do:

+ T, T, -lan luot 14 thoi gian trung binh dé lip
rap 1 san pham cua 102 cong nhan trong trudng hop
khong va co sir dung hé théng hop dung Poka Yoke.

20
>,

T i=1 '
102

[gidy/san pham]

+ L, L, -1an luot la s6 15i trung binh dé 1ap rap
1 san phdm cua 102 cong nhén trong trudng hop
khong va c6 sir dung hé thong hop dung Poka-Yoke.

20
2
i=1 LS A

L= 02 [l6i/san pham]

Két qua phan tich thu dugc s& 1am co s¢ dé danh
gia muc do hiéu qua cta hé thdng trong viéc hd tro
giam 131 va nang cao nang suét lao dong.

Két qud thir nghigm

Két qua thir nghiém trén 102 cong nhéan lam viée
trong 2 truong hop theo dé xut ctia nghién ctru da cho
thiy duoc su khac biét rd rét vé thoi gian thyuc hién
ciing nhu s6 13i thao tac ciia cong nhan.

Theo d6, trong trudng hop 1, khi khong c6 su hd
trg cia cac tin hiéu canh bao 18i, thoi gian trung binh
dé hoan thanh mot san pham cia 102 cong nhéan 1a
119,3 giay. Trong khi d6, & trudng hop 2, khi ¢6 sy hd
trg cia hé thong, thoi gian trung binh giam xudng con
91,1 gidy, twong duong muc gidm R, =23,7%
(Hinh 8).

Két qua thir nghiém cho thay véi truong hop 1

mirc d6 phén tan vé gié tri thoi gian 1am viéc cua cong
nhan nim khoang thoi gian tir 96 gidy dén 137 gidy
(39 gidy), trong khi d6 véi truong hop 2 co thé thay
gié tri vé thoi gian trung binh hoan thanh 1 san pham
cua cong nhan c¢6 xu hudng hoi tu hon va do chénh
léch vé thoi gian trung binh 16n nhét va nhé nhét giam
xudng con 18 gidy. Pidu nay cho thay hé thong canh
béo gitip cong nhan duy tri nhip d6 lam viéc 6n dinh
hon, thao tac déu hon va giam sy bién dong vé thoi
gian thao tac.

150

——TH2 —THI1

140

=
s

=
=

i,

Thai gian TB/san pllim. (gidy)

0 20 60 80 100

40 Cong nhin
a) Thoi gian trung binh lip rdp 1 sin phim

2.50

—~TH1 —TH2

$6 16i TB/sin pham

b) 86 16i trung binh lidp rap 1 sin phim

Hinh 8. Két qud thir nghigm thao tdc lip rdp ciia
102 cong nhan trong 2 truwong hop

Bén canh d6, s6 15i trung binh ciia mdi cong nhan
khi 1ip rap mot san phdm ciing giam tir 1,06 15i/san
phim xubng con 0,65 15i/san pham, twong tmg voi
mirc giam. Cac két qua thu duoc cho thiy hé thong
hop dung Poka Yoke c6 hiéu qua rd rét trong viéc hd
trg cong nhan nhéan dién va léy linh kién ding cach,
tir d6 giam thiéu sai sot trong qua trinh 1ap rap, ning
cao ning suét lao dong va chét lwong san pham.

Dir lidu thu thap tir qué trinh thir nghiém cho thay
su phan b s6 16i thao tac theo timg vi tri hop dung
Poka-Yoke. Két qua phan tich sau khi st dung hé
thong hop dung Poka-Yoke cho thdy hop s6 1 ¢6 sd
15i thao tac cao nhét so voi cac hop con lai, chiém
33,7% tong s6 18i ghi nhan, cao hon dang ké so voi
céc vi tri khac. Nguyén nhan chii yéu do hop s6 1 yéu
cau cong nhan lay hai chi tiét cing lac, ddn d&én tinh
trang 1dy sot va phai thao tac lai. Ngoai ra, hop s6 3 va
hop s6 5 ciing c6 tan sudt 15i cao do cac linh kién trong
hop c6 hinh dang twong ddng, d& gay nham 1an khi ldy
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(Hinh 9). Nhitng két qua nay cho thy can c6 sy diéu
chinh trong thiét ké hé thong, bao gdm viéc bd sung
tin hiéu canh bao r6 rang hon cho hop s6 1 va sir dung
hinh anh tryc quan dé hd tro cong nhan nhan dién
chinh xéc cac chi tiét, giam thiéu nguy co nham lan.

Hop 1 Hop 2 Hop 3
50
27 18 20
30
-20

21 28 22

- 10

Hop 6 Hop 5 Hoép 4

Hinh 9. Biéu d6 nhigt sé 16i xudt hién trén hé théng
hop dung Poka-Yoke

6. D& xuit cai tién

Sau qué trinh trién khai thir nghiém thao tac lip
rép v6i sy tham gia ctia 102 cong nhén co thé thay mirc
d6 han ché 18i quy trinh thao tic da c6 xu huéng giam,
tuy nhién viéc mét tap trung va chi quan trong qua trinh
lam viéc ctia cong nhan dan dén viéc 1y sai chi tiét van
ton tai twong dbi nhiéu. Do d6, nhom nghién ciru tiép
tuc cai tién hé théng nham ngan chin cac 16i quy trinh
theo ding nguyén tic Poka-Yoke. Cu thé, nhém nghién
ctru dd dé xuat va dua ra ¥ tuong vé viée thiét ké va ché
tao thém nip day nham ngan chan céc 18i chu quan ciia
cong nhén trong viéc 1y sai chi tiét.

Hé théng hop dung Poka-Yoke c¢6 nép day hoat
dong dya trén tin hiéu diéu khién tir bo PLC két hop
v6i dén LED chi thi nhim hudng dan cong nhan thao
tac theo dung quy trinh. Tai mdi budc thao tac, khi
cong nhan hoan thanh budc trudce, hé thong s& kich
hoat dén LED mau xanh tai vi tri hop dung tiép theo
dé bao hiéu thao tac tiép theo cin dwoc thuc hién.
Ddng thoi, ndp hop sé ty dong mo théng qua dong co
Servo, cho phép cong nhén liy dung chi tiét. Khi thao
tac tai hop do hoan tit, dén LED xanh tit, nip ddy sé
tur dong dong lai dé ngan thao tac lap lai hodc sai trinh
tu. Quy trinh nay lp lai lién tuc cho cac budc tiép theo
trong qua trinh I4p rap, dam bao cong nhan chi c6 thé
thao tac theo dung thtr tw quy dinh va khong thé bo
budc hay lay sai linh kién. Hinh 10 thé hién hinh anh
hé thong hop dung Poka-Yoke c6 nap day sau ché tao.
Dé danh gia mirc d6 hiéu qua vé viéc hd tro giam 15i
quy trinh va ning cao ning suit lam viéc cta hé thong
¢6 nip day, nhom nghién ciru tiép tuc tién hanh thir
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nghiém thao tac trén tram cua 102 ngudi cong nhan
nhu trong 2 truong hop dau.

Hinh 10. H¢ thong hop dung Poka-Yoke cé ndp ddy

Két qua thir nghiém vai hé thong hop dung co tich
hop ndp day (TH3) cho thay muc d6 hiéu qua vé sb
18i thao tac dugc cai thién 13 rét, theo do sb 15i trung
binh ciia cong nhan thu duoc 1 0,29 13i/san phém
giam 55,8% so véi truong hop khong co nip day
(Hinh 11).
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Hinh 11. Két qud thir nghi¢m trong 3 truong hop
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Céc 151 ciia san pham tap trung chu yéu tai hop sb
1 noi cong nhan can lay 2 chi tiét, tuy nhién thuc té
cong nhan ldy nhdm 1 chi tiét van dién ra tuong ddi
nhiéu. Pidu nay cho thy can c6 cac phuong phap thay
ddi nhét dinh vé viéc thiét 1ap thoi gian thao tac trén
khu vuc hop 1. Bén canh d6 van xuét hién rai rac cac
16i quy trinh tai vi tri ctia cac hop khac véi nguyén
nhan do céng nhén lay truot chi tiét hodc 1y nhim 2
chi tiét 1 luc dan dén két thuc thao tac nip ddy dong
lai khién c6ng nhan phai thao tac lai.
7. Két luan

Nghién ctru da tién hanh thiét ké va trién khai hé
thong hop dung Poka-Yoke nham giam thiéu 15i thao
tac va nang cao ning suat lao dong trén tram lip rap
thii cong. Hé théng str dung cam bién hdng ngoai va
b diéu khién PLC dé giam sat qué trinh lay linh kién,
dua ra canh bio bang dén tin hiéu va am thanh khi
phat hién thao tac sai.

Két qua thir nghiém trén 102 cong nhan véi hai
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truong hop c6 va khong co hé thong Poka-Yoke khong
¢6 nip day, budc dau di cho thiy hiéu qua tich cuc vé
viéc giam thoi gian lip rap va giam s 15i thao tac, cu
thé: Thoi gian trung binh hoan thanh mot san phdm
giam 23,7%, trong khi ty 1& 16i thao tac trén mdi cong
nhan gidm 38,6%.

Phan tich s6 15i theo ting vi tri hop dung ciing gitp
nhan dién cac diém yéu trong thiét ké, dic biét 1a hop
s6 1 ¢o ty 18 131 cao nhét do yéu cau 1ay nhiéu chi tiét.
Piéu nay cho thiy su can thiét cia viéc cai thién tin
hiéu huéng dan va t6i wru héa vi tri sip xép linh kién.

Dura trén két qua thir nghiém trong 2 truong hop dau,
nghién ctru dé tién hanh cai tién hé théng hop dung
Poka-Yoke co tich hop thém nép ddy nhim ngin chin
cac 151 14y sai chi tiét trong qua trinh ldp rap. Két qua
cho théy ty 1¢ 18i trung binh ciia cong nhén khi thao tac
giam 55,8% so v6i truong hop khong c6 nip day.

Tir két qua nghién ctru, ¢6 thé khing dinh ring
viéc tmg dung Poka-Yoke vao quy trinh ldp rap khong
chi gitip cong nhan giam thiéu sai s6t ma con gop phan
cai thién nang suat lao dong, nang cao chét luong san
pham. Trong cac nghién ciru tiép theo nhom tac gia s&
tiép tuc phat trién va cai tién hé théng voi cac tinh
nang tuy dong hda cao hon, tich hgp giao dién truc
quan hon dé hd trg tot hon cho cong nhéan trong qua
trinh thao tac.
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