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TOM TAT

Trong ky nguyen cong nghlep ing dung cong nghé cao, t6i wu héa nang lyc san xudt la
yéu té quan trong va Song con doi véi cac doanh nghiép co khi. Nghién ciru nay tdp trung phan
tich va déanh gia chi sé Hiéu sudt thiét bi tong thé (Overall Equipment Effectiveness - OEE) nham
nhan dién va dinh lwong cac t6n that trong qua trinh van hanh may moc. Thong qua viéc phan tich
di lidu thuc té tir cac hé thong mdy gia cong co khi (may CNC, may dét dip, hé thong boc/ma),
nghién ciru chi ra rang cdc doanh nghiép co khi thiong doi mat voi théach thirc lom vé Ty 1é hiéu
sudt (Performance) do toc dg van hanh khéng dat thiét ké va thoi gian dirng mdy chudn bi san xudt
kéo dai. Két qua danh gza thuc nghzem cho thdy chi sé OEE trung binh trong linh viee nay dao dong
quanh mirc 60-70%, thap hon ddng ké so voi tiéu chudan chung (85%). Nghién ciru cung dé xudt cac
gidi phdp chién hege nhir dp dung bdo tri nang sudt toan dién (TPM) va céng cu chuyén doi nhanh
(SMED) dé ndng cao hiéu sudt doi véi nganh san xudt co khi.

Tir khoéa: San xudt tinh gon; Co khi ché tao; Hiéu sudt thiét bi tong thé, Ty Ié san sang; Ty
16 hiéu sudt; Ty 1é chdt lwong.

ABSTRACT

In the era of high-tech industrial application, optimizing production capacity is a vital factor
for survival in mechanical engineering enterprises. This study focuses on analyzing and evaluating
the Overall Equipment Effectiveness (OEE) index to identify and quantify losses during machinery
operation. By analyzing empirical data from mechanical processing systems (including CNC
machines, punching machines, and coating/plating systems), the research indicates that mechanical
enterprises frequently face significant challenges regarding the Performance rate due to suboptimal
operating speeds and prolonged setup times. Experimental results show that the average OEE in
this sector fluctuates between 60% and 70%, significantly lower than the world-class benchmark
of 85%. Furthermore, the study proposes strategic solutions such as the implementation of Total
Productive Maintenance (TPM) and Single-Minute Exchange of Die (SMED) tools to enhance
operational efficiency within the mechanical manufacturing industry.

Keywords: Lean manufacturing; Mechanical engineering; Overall equipment effectiveness
(OEE); Availability, Performance; Quality.
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1. PAT VAN PE

Nganh san xuét co khi dong Vai tro la
xuong song ciia nén kinh té, cung cap may
moc, thiét bj va cong cu cho moi nganh san xuat
khac. Tuy nhién, cadc doanh nghiép co khi hién
nay dang phai d6i mat voi ap lyc ngay cang
ting vé viéc giam chi phi, rat ngan thoi gian
giao hang va nang cao chét luong san pham
trong bdi canh gia nguyén vat lidu va chi phi
nhan cong bién dong.

Thuec té tai nhidu nha may co khi, viéc
quan Iy may moc van con dua nhiéu vao kinh
nghiém cam tinh. Nhitng lang phi nhu may cho
1énh san xuat, thoi gian thay khudn kéo dai, hay
may chay dudi toc do thiét ké thuong bi bo qua
hoic khong dugc dinh luwong chinh xac. Pidu
nay dan dén tinh trang doanh nghiép dau tu lon
vao hé thdng may moc hién dai nhung khong
dat dugc hi¢u qua san xuét nhu ky vong do hi¢u
sut khai thac thap.

Chi s6 OEE (Overall Equipment
Effectiveness) xuat hién nhu mot giai phap
chuan hoa dé giai quyét bai toan nay [1, 2].
Khac véi cac chi s6 do luong don 1¢, OEE tich
hop ba khia canh séng con: Tinh Van hanh,
Hiéu suit va Chat luong vao mét con sb duy
nhét [3-5]. Nghién ctru ndy nham muyc tiéu xay
dung mot quy trinh déanh gia OEE chuan cho
linh vuc co khi, gitip cdc nha quéan ly nhan dién
“6 ton that 1on” va dua ra cac quyét dinh cai
tién dya trén dit liéu thuc té thay vi suy doan.

2. TONG QUAN VE HIEU SUAT THIET
BI TONG THE (OEE)

2.1. Khai niém vé Hiéu suét thiét bi tong thé
(OEE)

OEE 1a mot chi sé do ludng mirc do
thuc su hi¢u qua cua mdt thiét bi san xuat so

v6i tiém ning toi da ctia n6 [6-8]. N6 duoc tinh
bang tich cua ba thanh to:

OEE = Ty 1& van hanh (A) x Ty 1& hiéu
suat (P) x Ty 1¢ chat luong (Q)

Trong do:

- Ty 1¢ Van hanh (Availability - A):
Phan anh thoi gian may thuc té hoat dong so
v6i thoi gian duoc 1ap ké hoach [9, 10]. Chi s6
nay loai trir cac ton that do ding may nhu hong
héc thiét bi, thiéu nguyén vat liéu, hodc thoi
gian cai dat/thay d6i khuoén mau.

- Ty 1é Hiéu suit (Performance - P):
Phan 4nh toc d6 san xuét thuc té so véi téc do
thiét ké (chu ky ly tu:ong) [9, 10]. Chi s nay
tinh dén cac ton that vé tbc d6 nhu may chay
cham do hao mon, may chay khong tai, hoac
cac diém ding vit dudi 5 phit ma nhan vién
khong ghi chép lai thanh 16i dirng may.

- Ty 1& Chét luong (Quality - Q): Phan
anh sb lugng san pham dat chuan trén tong san
pham lam ra [9, 10]. Chi s6 nay phan anh t6n
that vé phé pham (Defect Loss), bao gdm hang
16i phai bo di hodc hang can gia cong lai.

(o) OEE .
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Hinh 1. So dé xdc dinh hiéu sudt thiét bi tong thé.
2.2. Hé thong 6 ton thit 16m (6 Big Losses)

Trong linh vuc co khi, 6 ton that nay
biéu hién rat ro nét, bao gom:

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
214 TAP CHI CO KHI VIET NAM, S6 340, thang 4 nim 2026

cokhivietnam.vn



NGHIEN CU’U - TRAO DBOI

1. Hong hoc thiét bi: Cac 16i vé hé thong
thuy luc, dién diéu khién CNC hodc mon co khi
dot ngot.

2. Cai dit va diéu chinh: Thoi gian thay
dao, thay khuon, can chinh toa dg phoi.

3. Dung vat va chay khong tai: May
dung do ket phdi, chd cong nhan ga phoi hoac
cac sy co nho dudi 5 phut.

4. Giam tdc do: May chay cham hon tde
do tién dao (feed rate) t61 wu dé dam bao do
bong bé méat hodc do may cil.

5. L8i quy trinh: San phdm bi sai kich
thude, dung sai khong dat do rung dong hoac
sai sO may.

6. Hao hut khi khoi dong: Céc chi tiét
dau tién sau khi thay dao thuong phai chay thir
va dé thanh phé pham.

3. TINH TOAN HIEU SUAT THIET BI
TONG THE (OEE) TREN DAY CHUYEN
SAN XUAT CO KHi

Nham tinh toan hiéu suét thiét bi tong
thé (OEE) va danh gia hiéu qua trong diéu kién
san xuat thyuc té, trong pham vi nghién ctru dia
tién hanh cac budc do dac va tién hanh thuc
nghiém ddi v6i day chuyén san xudt day cap
dién tai Cong ty TNHH Tam Chién, Hai Phong
[11].

3.1. Thu thap dir liéu

Dit liéu duoc trich xuat tir phan mém
theo ddi san xuat ciia Cong ty TNHH Tam
Chién. Chudi sé liéu duoc ghi nhan ddi voi
3 cum thiét bi chinh: May boc 1, May boc 2
va May boc 3 trong khoang thoi gian tir ngay
05/11/2025 dén ngay 16/11/2025. Hé théng ghi
nhan cac thong s6 bao gom: Lich sir san xuat
(san lugng dau ra ké hoach/thyc té, thoi gian
bat dau/két thuc, Cycle time), lich sir dimg may
(nguyén nhan, thoi gian dirng) va bao cao OEE
tong hop.

Bang 1. Minh hoa theo doi dir liéu lich sur sdan xudt

. i P ., | SLdaura TG bitdau | TG Kkét thiic | SL dau ra
Ngay SX Sin xuat Ma may KH thue té san xuit thue té
5/11/2025 1x1.0 NISHAN @6 |Mayboc2 | 18,000 | 7:25:00 AM | 11:01:00 AM | 18,008
5/11/2025 | 1x1.0 NISHAN vang | May boc2 | 17,000 “2;}00 2:29:00 PM 16,704
5/11/2025 | 1x1.0 NISHAN xanh | Mayboc2 | 15,000 | 2:49:00 PM | 6:30:00 PM 15,000
5/11/2025 1.5 CL2 d6 May boc2 | 50,000 | 7:30:00 PM | 12:30:00 AM | 50,000
6/11/2025 4.0 PTE do May boc2 | 20,000 | 1:00:00 AM | 2:45:00AM | 20,100
6/11/2025 4.0 PTE tring May boc 2 | 20,000 |2:45:00 AM | 4:45:00AM | 20,000
6/11/2025 2.5 PTE tring May boc2 | 25,000 | 5:00:00 AM | 7:48:00 AM | 25,243
6/11/2025 2.5 PTE do May boc2 | 25,000 | 7:51:00 AM | 10:35:00 AM | 25,260
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6/11/2025 1.5 PTE do May boc 2 | 40,000 101::13}00 2:48:00 PM | 40,000
6/11/2025 1.5 PTE tring May boc 2 | 40,000 | 2:52:00 PM | 7:00:00 PM | 40,000
6/11/2025 | 1.5 HDHTL3 tring | Méay boc2 | 34,000 | 7:15:00 PM | 10:40:00 PM | 34,300
6/11/2025 1.5HDHTL3d0 | Mayboc2 | 34,000 10;‘54:00 2:15:00 AM | 34,300
7/11/2025 1.5HDHTL3d0 | Mayboc2 | 40,000 |2:35:00AM | 7:00:00 AM | 40,200
7/11/2025 2.5 NISHAN May boc 2 | 40,000 | 7:04:00 AM | 11:00:00 AM | 40,200
7/11/2025 3x1.5 TAT traing | May boc2 | 20,000 “Z&OO 1:55:00 PM | 19,670
7/11/2025 3x1.5 TAT do May boc2 | 20,000 | 1:59:00 PM | 5:00:00 PM | 19,660
7/11/2025 3x1.5 TAT den May boc2 | 20,000 | 5:05:00 PM | 7:45:00 PM | 19,700
7/11/2025 0.75 CL2 May boc2 | 50,000 | 8:00:00 PM | 1:15:00AM | 50,300
Bang 2. Minh hoa theo doi dir liéu lich sur dirng may.
THOI
NGAY |THIETBI| SUCO GIAN Level 1 Level 2 Level 3
: ; DUNG
(phit)
5/11/2024 | Méyboc2 | Ddikhuon =~ 20 | 0SS vanhanhkhong - Chuan bisan | pcp oo
hi¢u qua xuat
5/11/2024 | My boc 2 bay nh;,ra 5 Loss va.nA hanhﬂ khong | Chuan }n san bay nh;_xa
thay mau hiéu qua xuat thay mau
5/11/2024 | Méyboc2 | Thaymau | 16 | 0SS vanhanhkhong | Chuanbisan | py oo
hiéu qua xuat
5/11/2024 | Méyboc2 | Thaymau | 20 | 0SS vanhanhkhong | Chuanbisan | py oo
hiéu qua xuat
, Vé sinh R , z Khong cé Vé sinh cudi
5/11/2024 | May boc 2 cudi ca 30 Loss khong san xuat KHSX ca
5/11/2024 | My boc2 | Thaymau | 30 | -0S$vanhanhkhong| Chuanbisan | b o
hiéu qua xuat
6/11/2024 | Méyboc2 | Thayday | 30 | Lossvanhanhkhongl Chudnbisan | p 0 400
hiéu qua xuat
6/11/2024 | Mayboc2 | Thayday | 15 | 0SS vanhanhkhong| Chuanbisan ' p 5.0
hi¢u qua xuat
6/11/2024 | Méy boc 2 | Thay 16 3 | Lossvanhanhkhong | Chuanbisan | pp 0y
hi¢u qua xuat
6/11/2024 | Mayboc2 |  N&il 4 | Lossvanhanh khong | Chuan bi san Néi 16
hi¢u qua xuat
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6/11/2024 | Méyboc 2 | Dikhuon | 7 | ossvanhanhkhong | Chunbisin | pyip 50
hiéu qua xuat

6/11/2024 | May boc 2 | Thay 16 4 | Lossvanhanhkhong | Chuan bi san Thay 16
hi¢u qua xuat

6/11/2024 | Méyboc2 | Thayday | 15 | oS vanhanhkhong| Chudnbisan | p = g0
hiéu qua xuat

6/11/2024 | May boc 2 | Thay 16 s Lossvanhanhkhong | Chuanbisan | o1
hiéu qua xuat

7/11/2024 | Méyboc2 | Thayday | 20 | 0S¢ vanhanhkhong | Chudnbisan | p o0
hiéu qua xuat

7/11/2024 | Mayboc?2 | Thay 16 4 | Lossvanhanhkhong | Chuanbisan | p s
hi¢u qua xuat

7/11/2024 | Méy boc 2 | Thay 16 3 | Lossvanhanhkhbng | Chuanbisan | pp 0
hi¢u qua xuat

7/11/2024 | Méyboc2 | Thayday | 10 | ossvanhanhkhong| Chudnbisan | 0 400
hiéu qua xuat

77112024 | Méyboc2 | Thaymau | 4 | 08 vénhanhkhong = Chuanbisan | p o,
hiéu qua xuat

7/11/2024 | Méyboc2 | Thaymau | 5  Cossvanhanhkhong  Chuanbisan | p o,
hiéu qua xuat

7/11/2024 | May boc 2 | Thay day 15 | Lossvanhanhkhong | Chuanbisin | o 40
hiéu qua xuat

3.2. Tinh to4n hi¢u suit thiét bi tong thé¢ OEE

thoi gian ké
(93.67%)

hoach)=36420/38880=0.9367

Theo két qua tong hop dir lidu, cac
thong s6 dau vao co ban cua toan bd hé thong
may boc trong mot chu ky san xuat nhu sau:

- Tong thoi gian chay may theo ké
hoach: 38880 phut.

- Thoi gian van hanh thyc té: 36420 phut.

- Thoi gian van hanh tinh nang: 34555 phat.

-Téngsanluongsanxuat: 2.384.584mm.

- Chu ky thoi gian thiét ké (Takt time):
0.6126 phut/san pham.

Dua trén cac dir liéu trén, cac thanh
phan cua OEE dugc tinh toan nhu sau:

* Buéc 1 — Tinh Ty I¢ van hanh
(Availability - A):
A=(Thoi gian van hanh thuc té)/(Tong

« Buéc 2 — Tinh Ty 1¢ hiéu suat
(Performance - P):

P=(Thoi gian van hanh tinh nang)/
(Thoi gian van hanh thuc té)-Loss Giam
t6c=34555/36420-0.2954=0.6535 (65.34%)

Dit lidu tinh toan tir hé thong cho két
qua P = 0.6534 (65.34%), trong d6 ton that do
giam toc do (Loss-speed) chiém ty trong rat 16n
(29.54%).

« Bu6c 3 — Tinh Ty 1é chat luong
(Quality - Q):

Theo dir li€u ghi nhén, $6 lugng hang
phé pham (SL NG) bang 0, do do Ty I¢ chat

lugng Q = 1.0 (100%). Thoi gian van hanh chat &

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)

TAP CHI CO KHI VIET NAM, S6 340, thang 4 nim 2026

AV
cokhivietnam.vn



NGHIEN CUU - TRAO DOI

luong bang véi thoi gian van hanh tinh ning
(34555 pht).

« BuGc 4 — Tinh Hiéu sut thiét bi téng
thé (OEE):

OEE=AxPxQ=93.67% x 65.33% x
100% = 61.20%.

A P
93.67% 55.34%

Wi durg B dém phit)
Tiny thei gian ]

[ 2 %84 584
1613

8880
36420
555
34555

20.54%

Hinh 2. Két qua tinh todn hiéu sudt thiét bi tong
thé OEE.

3.3. Phan tich hi¢u suét thiét bi tong thé OEE

Chi s6 OEE 61.20% cho thay hé thng
thiét bi trén diy chuyén san xuat cap dién tai
Cong ty TNHH Tam Chién van con khoang
tréng 16n dé cai thién so voi tiéu chuan (OEE:
85%). Dudi day 1a phén tich chi tiét vé 3 khia
canh:

* Phan tich Ty I¢ vin hanh (Availability -
93.67%)

Chi sd Availability dat 93.67% 1a mot
con sd twong ddi tich cuc, cho thdy thoi gian
méy chay thuc té chiém ty 18 16n. Tuy nhién,
trong 38880 phit tong thdi gian, hé thong van
that thoat 2.460 phit (twong duong 41 gid) cho
viéc dirng mdy. Phan tich lich st ding may cho
thdy cac nguyén nhan chinh bao gom:

1. Thoi gian chuan bi san xuat (Setup Time):
Chiém ty trong 16n nhét trong cac tén thit van
hanh khong hi¢u qua. Cac thao tac “Thay day”,
“Thay mau”, “Thay 16”, “D6i khuon”, “Nobi 16
dién ra lién tuc, trong d6 mdi lan thay day hoic
thay mau mat tir 15 dén 60 phut. May boc 2 1a

thiét bi phai chuyén d6i ma hang nhiéu nhat,
dan dén sb phut hao phi 1én t6i 1.280 phit.

2. Cho 1énh san xuit (Waiting Time): Thudc
nhom Loss khong san xuat. Dir liéu ghi nhan
nhiing khoang thoi gian cho 1€nh cuc ky dai, vi
du ngay 16/11 May boc 1 chd 1énh san xuét 1én
dén 960 phut (16 tiéng), May boc 2 cho 1énh
480 phut. Piéu nay phan anh khau lap ké hoach
san xudt chua t6i wu, dan dén may c6 nhan luc
nhung khong cé viéc dé lam, hoic khong két
ndi tt gitra kho vat tu va 1énh san XUuét.

Bdng 3. Phdn bo lang phi thoi gian theo cdc

cum may.
Tong Loss
time (phit)
2205
LEVEL 1 LOSSTIME
Lo§s kh(gng 960
san xuat
May boc 1
Loss van hanh 255
khong hiéu qua
Lo§s khczng 990
san xuat
May boc 2 Loss van hanh
A " ) 1280
khong hi¢u qua
Lo§s khczng 510
san xuat
May boc 3
Loss van hanh 330
khong hiéu qua

3. Su ¢b may moc va Loi: Ghi nhan mot sb
truong hop “Put dong” (30-50 phut/lan) hoic
thay diu mdy mat 120 phat. Tuy nhién, ty 1é
hong hoc co khi nghiém trong kha it.

* Phén tich Ty 1¢ Hi¢u suit (Performance -
65.33%)
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Pay 1a van dé nghiém trong nhét kéo
tut hiéu suat thiét bi tong thé OEE cua ca day
chuyén san xuat. Ty 1¢ hidu suat chi dat 65.33%
chimg to may méc dang chay véi toc do chi bang
xap xi 2/3 so v6i cong suat chuan (Takt time).

Nguyén nhdn cua su suy giam hiéu suit
qué 16n ké trén (mat di hon 1.865 phut van hanh
tinh nang) thuong dén tu:

- Giam toc d c6 chii dich: Nguoi van
hanh ¢ tinh giam téc d6 may chay (chinh chiét
ap, giam sd vong quay) dé tranh dut day, tranh
16i bé mait boc nhya, hoic do cam théy may
rung lac khong an toan khi chay toc do cao.

- Dung vat (Minor Stops): Ket day cap
nho, nhya dun khong déu, budc phai dimg vai
chuc gidy dén vai phtt dé can chinh lai nhung
cong nhan khong nhap vao file lich su dung
méy. Nhimg diém dimg nay tuy ngin nhung
xay ra lién tuc, tao ra ton that Speed Loss rat
16n.

* Phén tich Ty 1¢ Chit lwong (Quality - 100%)

Chi s6 Q dat muc t6i da 1.0 (100%)
theo dit liéu thu thap. Chi sb trén 1a dic trung
co ban cta day chuyén san xuit day cap dién,
khi d¢ dai day cap dugc cat dé kiém dinh chiém
ti 18 rat nho so v&i do dai cudn cap. Tuy nhién,
cling can tinh t6i s6 luong san pham 13i bi tra vé
trong cac cong doan tiép theo ma khong duoc
ghi nhén vao sb luong san xuét, hodc luong phé
lidu da bi tai ché ngay lap tic ma khong ghi
chép vao bao cédo OEE.

4. KET LUAN

Nghién cuu tap trung vao viéc ap dung
phuong phap tinh hi¢u suit thiét bi tong thé
OEE nhiam danh gia hiéu qua san xuat trén
cac day chuyén san xudt co khi. Két qua tinh

toan thyuc nghiém d6i véi day chuyén san xuat
day cap dién véi mirc OEE trung binh 61.20%,
cling véi viée phan tich cac yéu t6 noi ham bén
trong chi s OEE cho thdy nén tang co ban t6t
vé duy tri tinh trang thiét bi voi mirc do sén
sang cao, nhung dang ton tai cac van dé vé hao
hut hiéu suat va lang phi trong qua trinh chuan
bi san xuét.

Dua trén két qua nghién ctu va tinh
toan, ddi voi quy trinh san xuat dy cap dién
n6i trén can tién hanh cac bién phéap cai tién véi
céc dé xuat nhu sau:

- Chuéan hoa quy trinh Setup (SMED):
Thiét ké cac bd ga nhanh, chuin bi dao cu va
chuong trinh CNC sin sang trudc khi ding
may cii dé bat dau don hang méi.

- Bao tri nang suit toan dién (TPM):
Chuyén doi tir bao tri stra chita sang bao tri du
phong dé tang do tin cdy cia may CNC.

- Sb hoéa dir liéu san xuat: St dung h¢
thong giam st thoi gian thuc dé ghi nhan chinh
xac cac diém dung vat va tbc do thuc té cua
may, thay vi dua vao bao cdo gidy.

- T6i wu héa 1ap ké hoach: Giam thoi
gian chd doi bang cach can bang chuyén va
t6i wu hoa 10 trinh di chuyén ctia phdi giita cac
cong doan.

Noi dung va két qua trong pham vi
nghién ctru 1a co s¢ nham xay dung quy trinh
danh gia hiéu qua va hiéu suat sir dung thiét bi
chung trén toan bo hé théng san xuat, cho phép
dé ra cac phuong an cai tién toi uu trong linh
vuce san xuét co khi.

Loi cam on:

Nghién ctru nay duoc tai trg boi Truong
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