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chira tdi wu co xét t&i chi phi stra chiva
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TOM TAT

Néi dung bai bao trinh bay qua trinh xay
dung chuong trinh thiét lap méi quan hé gida
théng sé dong héng va thoi gian l1am viéc cia
chi tiét cé hw héng dét xuét va xac dinh chu

ky stra chia t6i wu cda ching ¢ xét téi chi
phi stra chia ké hoach va sia chira dot
XU&t.

Terkhéa: thong sé dong héng, huw héng dét xuét, chu ky stra chika, chi phi stra chia

1. PAT VAN PE

Trong qua trinh 1am viéc, céc chi tiét va bo
phan may mac thiét bi, déu bi hu hong & cac muc
d6 khac nhau. Cac hu hong nay bao gom hai loai:
hu hong do mon va hu hong dot xuat. Di véi cac
chi tiét va bo phan c¢6 hu hong do mon ngudi ta
c6 thé xac dinh duoc quy luat hao mon theo thoi
gian lam viéc, cudng d6 hao mon va tir do6 danh
gia dugc do tin cay cling nhu xac dinh dugc thoi
han lam viéc hay chu ky stra chita c6 ké hoach
cua chang [2].

Déi v6i cac hu hong dot xuat, néu thng ké
trong mot khoang thoi gian du 16n, ciing c6 thé
phét hién duoc cac quy luat nao do gitra thong sé
dong hong vai thoi gian lam viéc cua ching.
Doéng thoi véi mot sé quy luat xac dinh nao do,

ciing ¢6 thé xac dinh dwoc thoi han 1am viéc hay
chu ky stra chira téi wu theo ké hoach c6 xét téi
chi phi stra chita c6 ké hoach va sua chita dot
XUit, twong tu nhu truong hop hu héng do hao
mon.

Vi vy, van dé dit ra 1a can xay dung mot
chuong trinh tinh todn nham thiét 1ap méi quan
hé giira thong s6 dong hong véi thoi gian 1am viéc
cua céc chi tiét va bo phan c6 hu hong dot xuét,
tir d6 xac dinh thoi han 1am viéc tbi wu caa ching
c6 xét ti chi phi stra chita c6 ké hoach va sira
chira dot xuat.

2. CAC SO PO THUAT TOAN

Trén co sé ly thuyét trinh bay trong [1], [3],
str dung ngon ngit lap trinh Matlab [4], tién hanh
xay dung chwong trinh tinh todan méi quan hé
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gitta thong s6 dong hong cua cac hu hong dot
Xuit véi thoi gian lam viéc w(alc) va chuong
trinh tinh toan gia tri ham S(L), biéu thi méi quan
hé gita s6 lugng cac lan sira chita don vi téng
cong quy doi theo thoi gian lam viéc véi cac ty
s6 khéc nhau giira chi phi sira chita dot xuit va
stra chira ké hoach K , Xxac dinh gia tri chu ky sura
chira téi wu ddi véi cac gid tri twong tng cua K
va vé d6 thi.
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Két thiic

Hinh 1. Thuat toan xap xi théng sé dong heng
So db khéi thuat toan thiét 1ap mdi quan hé
giita thdng sé dong hong véi thoi gian 1am viéc
cua chi tiét duoc thé hién trén cac hinh 1, 1a -1c.
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Két thic
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doan
-_l

L=A12+@-1)Al
@ =N/(N Al
(i=1-n)

Hoi quy tuyén tinh
(V61 oar. lar)
ol =ayl +b

i
Hai quy tuyen tinh
(Vé1 op. 1p)
ol)=a(l-L)+al;+b;

!

A=oq - ol(a)
B=o0p - 02(y)
2.=TA’+ B’

m=m+1
11=11+A1

Luulaiay, a2 br. 1y
tal @14 tr1 Zpss = MIN(Zw)

ay, &, by, L1, (1),

Zmin

Két thic

Hinh 1b. Thuat toan xap xi tuyén tinh véi hai
phéan doan
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Bit diu

Hoi quy tuyén tinh
(vé1 oar. lar)
ol =al+b
L=412+@-1)al Héi quy tuyén tinh
@ =N/(N Al (V61 0. o)
(i=1-n) ol)=al-1)+al; + by
—5
o u 0 Avlm Héi quy tuyén tinh
2=11+2 (v6i o, L)

m=1

@2(D)=az(1-1;) +ayl, —
L) +aili + by

A=ogq - ol(a)

B=o0n-o(lo)
C=og-o3ls)
za=YA +3B +3C

m=m+1
D=12+Al

Luulaia, ay. a3, by, 1. b
tai gid tri Zuyis = min(ze)

ay. @, a3, by I,
L. (). Zuun

Hinh 1c. Thuat toén x4p xi tuyén tinh véi ba phan
doan

So @6 khdi thuat toén tinh toan gia tri ham
S(L) duoc thé hién trén hinh 2.
3. XAY DUNG CHUONG TRINH
3.1. Céc giao dién chinh

Giao dién nhap sé liéu (hinh 3a)

Giao dién ma di liéu tu file (hinh 3b)

Giao dién hién thi s liéu thuc nghiém (hinh
3c)

Giao dién tinh toan va vé db thi ham tuyén
tinh phan doan @(1) véi busc Al (hinh 4a)

Giao dién tinh toan va vé do thi ham S(L)
VGi cac gia tri khac nhau cua K (hinh 4b)

=A12+(n-1)Al
o; = N/N Al
(1=1-n)

!

Xap xi thong so
dong hong o(1)
(hinh 1)

]

L
K[o@adl+1
S(Ly=—2
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Hinh 2. Thuat toan xac dinh chu ky stra chira téi vu
cua chi tiét va bo phan

3.2. Chire niing, nhi€ém vu ciia chwong trinh

Chuong trinh xir 1y s6 liéu cac hu hong dot
Xuét bao gom:

- Chuong trinh xap xi thong s6 dong hong
phan doan theo thoi gian 1am viec (l);

- Chwong trinh thiét 1ap méi quan hé giita sb
lwong céc lan stra chira don vi tong cong quy doi
theo thoi gian lam viéc S(L).

Qua trinh tinh toan duoc thyc hién nhu sau:

1. Sé lidu théng ké vé hu hong dot xuat cua
c4c bo phan va chi tiét duoc nhap vao chuong
trinh (hodc s6 liéu d4 nhap trude dé duoc mé tir
file) nhu trén hinh 3a.
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(b)
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Hinh 3. C4c giao dién nhap sé liéu tir ban phim
(a), m dir liéu tir file (b) va hién thi sb liéu thuc
nghiém (c)

2. Lua chon budc tinh Al va tién hanh tinh
toan phan nhom sé liéu theo buse Al tir d6 tinh
toan xac dinh dugc céc gid tri thong s6 dong hong
thuc nghiém a)i*(AI) tuong tng véi moi khoang
Al thtr i ndo d6. Céac thong sé dong hong thuc

nghiém tuong ung véi moéi khoang Al dugc

biéu thi bang mot biéu d6 cot trong toa do
o, (I)=1 (hinh 4a),

3. Tinh toadn lya chon céc théng sb

A8, 83,0, L1 o siau wien cia phuong
phép binh phuong bé nhit (hinh 4a).

4. Tinh toéan thiét lap ham tuyén tinh phan
doan biéu dién méi quan hé giira thong sé dong
héng Vi thoi gian 1am viee (1) va vé db thi
(hinh 4a).

O day can luu y nhu sau: ddi voi mot tép di
lidu, chuong trinh s& tu dong xu 1y dé thiét lap
ham théng sé dong hong lan luot theo ham mot
doan, ham hai doan va ham ba doan. Sau d6
chuong trinh s& so sanh 3 dang ham d6 dé tim
dang ham pht hop nhit, tirc 1 ¢6 sai s6 nho nhét.

5. Tinh toan gia tri ham S(L) biéu thi mdi
quan hé giira s6 luong cac lan swra chira don vi
téng cong quy doi theo thoi gian 1am viéc véi cac
ty s6 khac nhau gitra chi phi stra chita dot xuat va
stra chira ké hoach K | xac dinh gia tri chu ky sira
chira ti wu ddi véi cac gid tri twong tng cua K
va V& d6 thi (hinh 4b).

L]
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(b)

Hinh 4. Giao dién tinh toan va vé d6 thi:

(a)- ham tuyén tinh phan doan co(l) Voi buéc
Al'; (b)- ham S(L) vai cac gia tri K khac nhau
4. VI DU TINH TOAN
4.1. Sb liéu théng ké

Vé mat nguyén tic, khi thiét lap chu ky sira
chira téi uu co xét t6i cac hu hong dot xuét va chi
phi sira chira, bao gdm chi phi sira chira theo ké
hoach va chi phi sira chira dot xuét, viéc théng ké
va xu 1y s6 liéu can duoc tién hanh déi voi cac
chi tiét cling kiéu loai trén dau may. Sé liéu thong
ké bao gém 19 tép dir liéu vé& hu hong dot xuat
cua cac chi tiét va bo phan trén cac loai dau may
dang str dung trong nganh duong sat Viét Nam.

Tuy nhién, nganh duong sat Viét Nam dang
sir dung gan 300 ddu may nhung véi 13 kiéu loai
khac nhau, do d6 sé luong hu hong dot xuét cua
mét dang chi tiét trén mot loai ddu may 1a khéng
I6n, do d6 chua co du co sé chic chin dé thiét 1ap
chu ky stra chita téi wu ddi vai loai chi tiét nao
do.

Mic di vay, dé minh hoa mot cach téng quat
qua trinh thiét 1ap chu ky sira chira tbi wu vai cac
chuong trinh d4 duoc xay dung, ta tién hanh

xtr 1y s6 liéu cac hu hong dot xuat tinh chung cho
ca hé thdng, ddng thoi s& tién hanh xi ly s6 liéu
cho hai loai chi tiét c6 sé lwong hu hong nhiéu
hon c4, cu thé nhu sau: hé théng ham va thiét bi
phu dau may DIE (2013), hop banh rang khé dau
may D19E va dong hd téc do dau may D19E.

Dué6i ddy don cir giéi thiéu bang sé liéu
thdng ké hu hong cua cac bo phan trén dau may
D19E nham phuc vu cho viéc chay chuong trinh
(bang 1).
4.2. Két qua xir ly sb liéu

Trong qua trinh tinh toan c6 tinh chat tham
do véi cac hé thong trén cac loai dau may, thay
rang khong phai tat ca cac cum chi tiét da khao
sat déu co thé thiét 1ap chu ky stra chira téi uu.
Trong cac hé théng da néu (19 hé thong) chic6 5
hé thong 14 ¢6 xu hudng tudn theo cac tinh chat
cua ly thuyét tdi wu hoa va né co thé dwoc nghién
ctru dé thiét 1ap chu ky stra chira ti uu. Céac hé
thdng nay bao gom: hop banh ring ké dau may
D19E (ham théng s6 dong hong 1 doan); hé théng
ham va thiét bi phu dau may D9E (2013) (ham
thong s6 dong hong 2 doan); hé théng ham va
thiét bi phu dau may D13E (2013) (ham théng sé
dong hong 2 doan); hé théng diéu khién dau may
D13E (2013) (ham théng sb dong hong 3 doan)
va dong ho tée 6 dau may D13E (ham thong sé
dong héng 3 doan). D thi cac ham théng s dong
hong a)(l ) va ham S(L) cua cac bo phan nay
duoc thé hién trén cac hinh 5, 6, 7.
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Bang 1. S6 liéu théng ké hu hong cua cac bo phén trén diu may D19E

Doéng hd toc do ddu may D19E Hop banh ring khé diu may D19E
Séhieu | Quang duong chay ké | S51an | S hiéu Quang duong chay ké | S 1an
TT|  dhumay tir khi lap dat, km hong dAu may tir khi lap dat, km hong
1 D19E 911 80.000 1 D19E 911 206.772 1
2 D19E 912 153.662 1 D19E 911 354.221 1
3 D19E 912 376.100 1 D19E 911 362.934 1
4 D19E 917 329.470 1 D19E 911 370.934 1
5 D19E 918 365.762 1 D19E 913 377.563 1
6 D19E 919 312.957 1 D19E 913 468.420 1
7 D19E 933 225.000 1 D19E 914 513.343 1
8 D19E 933 225.000 1 D19E 915 395.055 1
9 D19E 936 141.266 1 D19E 916 391.068 1
10 D19E 937 260.841 1 D19E 916 220.309 1
11 D19E 938 154.942 1 D19E 916 250.402 1
12 D19E 939 111.613 1 D19E 916 328.236 1
13 - - - D19E 916 346.276 1
14 - - - D19E 916 456.875 1
15 - - - D19E 920 330.239 1
16 - - - D19E 933 82.421 1
17 - - - D19E 937 68.630 1
18 - - - D19E 938 95.457 1

Hinh 5. B thi ham thong sé dong hong a)(l )vé ham S(L) cua hop banh rang khé diu may D19E
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)2 ram o) cua He thong ram T

2= [ somme0m

Hinh 6. B4 thi ham thong s6 dong hong (I )va ham S(L)
cua hé théng ham-thiét bj phu dau may D9E (2013)

mEE o

™
PE FIREEE TS

0 thi () va ham ) o Dang ho 12 0 D1E et

[ x|

Hinh 7. B thi ham thong sé dong hong a)(l )vé ham S(L) cua dong hd téc do dau may D19E

Bang 2. Cac ham hdi quy phan doan théng sé dong hong theo thoi gian 1am viéc caa cac hé thong va chi

tiét trén dau may

TT

Hu héng cia
hé¢ thong

M&i quan hé cua thong sb dong hong véi thoi gian 1am viéc, a)(l )

Hop  banh
rang khe dau
may D19E

(1) =8,4988.10 "1 +1,2957.10°

Hé théng ham
va thiét bj phu
dau may D9E
(2013)

o, (1) =—3,4602.10°°1 +0,00040196

| <1, =51.10°km

,(1)=4,9981.10"°1 +0,0002

| >1, =51.10°km

bong ho téc
d6 dau may
D13E

| <1, =130.10%km

)
o, (1) =2,3669.10 1 - 7,6923.10°°
)

, (1) =-7,1006.10"1+3,2308.10°°

130.10°km <1 < 260.10°km

w,(1)=8,9941.101 -9,5385.10°°

| >1, = 260.10°km
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Bang 3. Chu ky sira chita téi wu cua cac bd phan trén diu méy voi cac gid tri khac nhau caa K

TT Hur héng ciia h¢ théng CAc gi4 tri t6i wu Lo, 10° km, véi K bing
1 2 3 4 5
1 | Hop banh rang khé ddu may D19E | 153,403 | 108,423 | 88,568 | 76,702 | 68,604
2 | Hé théng ham va thiét bi phu DIE | 156,874 | 150,362 | 148,128 | 146,998 | 146,316
(2013)
3 | Pong hd toc do6 dau may D13E 292,215 | 272,527 | 265,641 | 262,129 | 260,000

Gié trj cac ham thong sé dong hong o (1 )va
ham S(L) cua cac bo phan da néu dugc thé hién
trong cac bang 2, 3.

5. KET LUAN

Chuong trinh dam bao ddy du cac chuc
ning: thiét 1ap mdi quan hé giita thong sé dong
hong va thoi gian 1am viée dudi dang ham tuyén
tinh phan doan a)(l ) : 1 doan, 2 doan va 3 doan
va vé db thi; xay dung ham S(L) voi cac ty sé
khéc nhau gitra chi phi sira chita dot xuit va sira
chira ké hoach K , xac dinh gia tri chu ky sira
chira ti wu ddi véi cac gid tri twong tng cua K
va v& dd thi. Chuong trinh c6 giao dién than
thién, dé str dung, pht hop véi muc dich va noi
dung nghién cuu.

Két qua tinh toan budc dau cho thay, dbi voi
cac loai chi tiét c6 hu hong khong tham sé (hu
hong dot xuat) co cudng do thong sé dong hong
gia tang & cudi thoi ky quan tric thi can thiét lap
chu ky stra chira cd ké hoach nham dam bao trang
thai k¥ thuat va do tin cay cho ching trong thoi
ky van hanh tiép theo.

Tiép theo cac nghién ciru vé téi uu hoa chu
ky sira chira thiét bi van tai, bai viét nay cung véi
[5, 6] la phan chuan bi cho b&o céo cua d& tai
nghién ciru “Xay dung phan mém Téi uu hoa chu
ky stra chira TBVT trén co s do tin cay” dugc
tai tro boi Pai hoc Quéc gia TP H6 Chi Minh
(VNU-HCM) trong khudn khé dé tai ma sb
C2014-20-04.
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A program for establishing the
relationship between failure stream
parameters and working time of details
with sudden failure and determining
their optimized repair cycles with
considering the repair costs
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ABSTRACT

The paper presents the process of sudden failure; determining their optimized
building a computer program to establish the repair cycles with considering the cost of the
relationship  between failure  stream planned repair and sudden repair

parameters and working time of details with
Keywords: Failure stream parameters, Sudden failure, Optimized repair cycles, Repair
costs
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