NGHIEN CUPU - TRAO DOI

XAC PINH CHU KY BAO DUONG SU’A CH’A BANG
PHUONG PHAP THONG KE XAC SUAT

DETERMINATION OF MAINTENANCE AND REPAIR CYCLES BY
PROBABILITY AND STATISTICS METHOD

Hoang Giang Nam', Nguyén Viin Diing?, Vii Quéc Bio?, Vit Ngoc Tuin?
'Cuc 12, Téng cuc 2
’Hoc vién Ky thuéit Quén sur

TOM TAT

Chu ky bao diéng sira chira cia cum hodc xe cé thé xdc dinh mot cach cé co so khoa hoc
bang cdac phwong phdp sau ddy: (i) Phicong phap kinh té ky thudt; (ii) Theo giad tri mon gioi han cua
nhitng chi tiét, cap lap ghép co bany (iii) Phuong phap thit nghiém, (iv) Xur Iy nhitng s6 liéu thong ké
vé dé mon va tuéi tho, hodc cdc thong 0 trang thai ky thudt va (v) Theo s bién doi cia cdc thong
s6 trang thai. Bai bdo trinh bdy phuwong phap xac dinh chu ky bao dwéng va sita chita 6 t6 thong
qua phirong phap I!?éfzg ké xdc sudt trén co s¢ bé 56 liéu thuce té tai don vi. Két qua nghién ciru lam
co so cho viée xac dinh chu ky bao dwdong sira chira voi cac doi tuong o to khac nhau khi sir dung
tai don vi.

Tw khéa: Chu ky; Bao dudng; Sira chita, Théng ké; Xdc suat.
ABSTRACT

There are several scientific methods can be applied to detemine the maintenance and
repair cycles such as: (i) Technical economics, (ii) Limited worn out of parts or pair-parts; (iii)
Experiment; (1v) Dealing with statistics and probability and (v) Acording to the chaging of state
parameters. This article presents the method to evaluate the cycle of maintenance and repair by
using the statistic and probability approach based on the real databases. The results could be used
to detemine the cycle of maintenance and repair of several kinds of vehicle.
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1. DPAT VAN PE

Chu ky bao dudng stra chita cia cum
hoic xe c6 thé xac dinh mdt cach c6 co sé khoa
hoc bang cac phuong phap sau day: (i) Phuong
phap kinh té k¥ thuat; (ii) Theo gié trj mon gidi
han cua nhing chi tiét, cap lap ghép co ban; (iii)
Phurong phép thir nghiém; (iv) Theo sy bién déi
cua cac thong so trang thai va (v) Xir Iy nhitng s6
liéu thong ké vé vé do mon va tudi tho, hoac cac
thong so trang thai ky thuat. Phuong phap kinh
té ki thuat ké dén anh huong dong thoi cla cac
chi tiéu kinh té ky thuét thong qua chi phi riéng
cho bao dudng va sira chita. Phuong phap 2,
do gido su V.V. Evremov dé xuét duoc thiét lap
dua trén co so nghién ctru quy luat mai mon cua
chi tiét hodc cip lap ghép quan trong. Phuong
- phép thir ba bao gém viéc chuin bi va tién hanh
thur nghlem dé xac dinh thoi gian 1am viéc hop
ly den bao dudng, stra chira. Phuong phap nay,
yéu cau phai thuc hién nhimg thir nghiém dai
thoi gian trong phong thi nghiém hodc cho may
lam viéc theo ché do thur nghiém. Két qua thu
nghlem ta nhan du‘oc cac gia tri mon thuc te cla
phén 16n céc méi ghép (chi tiét). Tu cac sb ligu
do, ta co thé xay dung duong cong mon theo
thoi gian. Vé co ban, phuong phap nay khéng
khac phu(mg phap tht hai. Phuong phap nay
¢6 tru diém 1a chinh Xac, tuong d6i nhanh. Tuy
nhién, dé thuc hién né can cac thiét b chuyen
dung dat tién va cung can thir nghlem mot s6
cum nhét dinh 4 ap dung khi thiét ké va ché tao.

Trong qua trinh khai thac sur dung, tinh
trang ky thuat cua cic cum, bo phan, chi tiét
bién 601 lucmg bién doi do c6 thé nhén ra nho
mdt s6 dau hiéu dic trung cho trang thai ky
thuat phan tir qua céc thong so trang thai. Thoncr
qua diu hiéu nhan biét ctia cac thong s6 trang
théi ta biét dugc tinh trang ky thuat cua cum, bo
phan, tir do xac dinh dugce chu ky bao dudng ky
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thuat va dé ciing chinh 1a ban chat cua phuong
phap thir tw. Phuong phap xac dinh tinh trang ky
thudt ctia xe theo cdc su bién ddi cua cac thong
s6 trang thai ¢6 uu diém 1a cho ta két qua nhanh,
don gian, khéng gay anh huéng nao dén tinh
trang ki thuat cua xe, rat thuan loi khi tién hanh
0 cac don vi quan ly xe. Nhung c6 nhuoc diém
la can phai st dung thiét bi do dac phtrc tap va
cho ta két qua khong chinh xé4c.

Phuong phap thtr nam xac dinh khoang
thoi gian lam viée giita hai lan bao dudng, sira
chtra trén co so chon va xir Ii nhirng sd lidu vé
dd mon va tudi tho, hodc cac thong ) trang thai
ky thudt cua chi tiét, cum va xe. Khi c6 duoc
mot luong thﬁng tin 16n va xir Iy nd bang cac
perong phép thong ké toan hoc va ly thuyét
X4c suat, ta s& nhan dugc két qua dang tin cdy
hon cd. Phuong phap nay c¢6 wu diém 1a cho ta
két qua chinh xac cao, nhit 1a khi théng ké ti
mi trong thoi gian dai va véi sb luong xe 16n.
Nhu’ng ¢6 nhuoe diém 1a déi véi phuong phap
thong ké ta chi 4 ap dung dugc cho mot nhém xe
cung loai, khong 4p dung dugc cho cdc nhom
xe khac nhau. Noi dung chinh cua bai bao dé
cap dén co s¢ Iy thuyét cua phuong phap nay,
va img dung dé xac dinh chu ky bao dudng stra
chira cho mot dbi twong cu thé tai don vi.

2. CO SO LY THUYET XAC DINH CHU
KY BAO DUONG BANG PHUONG PHAP
THONG Kii XAC SUAT

Dbi véi xe - Mot san pham stra chita
dugc thi tai mot thoi diém nao do xe sé lam
viée binh thuong néu tai thoi diém dé xe khong
o trong tinh trang bao dudng hoic stra chita va
lam viéc ¢ trang thai khong hong. Nhu vay,
xdc suat lam viéc binh thuong cua xe trong

khoang thoi gian t 1a P (D) s€ duge tinh theo
cong thirc:
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B,t)=K.R(1) (1

Véi K 1a hé sb thuong truc (12 xéc suat
dé xe khong & trong tinh trang bao dudng, stra
chira tai mot thoi diém bat ky). P,(t) 1a xdc suit
lam viéc khong hong trong khoang thot gian t
giira hai lan bao dudng hoic stra chira.

Xac sudt lam viéc binh thuong sé la
mot ham sb cia cac thoi han bao dudng stra
chita do, khi cac thoi han do bién thién, xdc
sudt lam viéc binh thuong sé thay doi. Ung vai
mot gia tri nao d6 ciia mdi thoi han bao dudng
stra chita ma x4c suét [am viéc binh thuong dat
gia tri cuc dai thi ta goi thot han do 1a thoi han
bao dudng, sua chira t6i uu. Vay, thot han bao
dudng, sua chira téi uu la nhirng thoi han ing
v6i chung trong céu tric chu ky sira chira thi
xac suit lam viéc binh thuong cua san pham
(xe hodc cac cum cua xe) dat gia tri lon nhat.
Tir khai niém trén (ma thuc chét 1a tiéu chuin
tdi wu dbi vai cac thoi han bao dudng, sta
chira) ta c6 thé xic dinh phuong huéng chung
dé tim cac thoi han tdi wu dbi voi bao dudng
I (T,,,) bao dudng 2 (T,,) va sua chira vira
(TSCV) nhu sau: (i) Goi thoi han can xic dinh
t01 wu 1a T va chon mot loat gia tri T; (i1) Tinh

P (1) img véi timg gid tri T vira chon va tinh
P (t) trng voi timg cap K, P (t) tuwong wng; (iii)
Xay dung dd thi P (D), qua do thi do6 tim gia tri
cuc dai P_ . tuong tng voi gia tri do la thot
han t6i vu ife can tim.

FX{ 3]

Theo phuwong hudng chung vira néu
trén, viée xac dinh thoi han bao dudng 1 t6i
uu TBD] duge tién hanh theo hai budc lon: Mot
1a xdy dung duong cong tham sd ludng hong
A,(t): Hai la tinh toan xac dinh T theo céc s6

llcu khai thac kiém tra va du‘ono confJ A ().
a. Xdy dung dwong cong 4. (1)

A, (t) 1a tham s6 cua luoncr hona xét doi
vO1i thoi han bao dudng 1, tirc Ia ludng cac hu
hong bét ngd giita hai 1dn bao dudng 1 canh
nhau va nhitng hu hong do mon dugc phong
ngua khi bao dudng 1. Khi dung dudng cong
A,(t) khong tinh dén nhiing hu hong duoc
phong ngtra khi bao dudng 2 va stra chira vira.
Cho rang cac hu hong bat ngo tao thanh mot
ludng hong cé tham sd 1a A, bang hing sb:

n,

Ay = N—T_— = const (2)

BDI1

Trong do: n, - S6 hu hong bét ngo xay
ra trong khoang TBDI, N, - S6 san pham (xe,
hé thong) can thiét dé khao sat. Khi do, ‘duong
cong A (t) s& la duong cong cua tham s6 ludng
hong do mon duoc nang lén mot doan A . Nhur
vay, viéc dung dudng cong A (1) tro thanh viéc
dung duong cong tham sb luong: hong do mon
A, (). Trinh ty dung duong cong A m(t) nhu
sau Trén truc thoi gian dat mot doan bang thot
gian lam vi¢c cua xe tir lac bat dau khai thac
dén 1an bao dudng 2 dau tién; Trong doan tir 0
dén T,,, détlién tiép cic doan g v6i thoi han
bao dudng 1 déchon (0-T, 1T, -2T

BD1? D1 BDl"")'

) At | le:u 2Tep, Tap:

a)

b)
Hinh 1. Dung dwong bac thang tham s6 luong hong dwoc dy phong sau khi bao dirong

ISSN 0866 - 7056

TAP CHI CO KHI VIET NAM, S6 7 nam 2018 37

www.cokhivietnam.vn

4



NGHIEN CUU - TRAO DO

Chia mdi doan thoi han bao dudng 1
thanh mot s khoang sao cho trong mdi khoang
At c6 it nhat 10 1an hong. Ung v6i mdi khoéng
At tinh ty sé:

n
A, =—= 3
N, A ©)

Trong d6: A - Tham 'sé lubng hong do
mon ¢ khoang thir k; n_- S6 hu hong do mon
dugc phong ngura khi bao dudng 1 & khoang
thr k.

Trén d6 thi g v6i méi khoang A, ve
mot cot ¢ chidu cao la A,. Nhu vay, trong m01
doan Ty, taco mot d6 thl hinh béc thang (hinh
1.a), tat nhién cac do thi bac thang trong cac
doan TBD1 khac nhau khéng hoan toan gidng
nhau. V& mdt dudng cong trung binh thay cho
ducmg bac thang va coi d6 la duong cong tham
s6 luéng hong do mon trong khoang tir 0 dén

Bm (‘hmh 1.b). Sau khi dugc duong cong tham
s0 ludng hong vi mon ta ndng duong cong dc')
Ién mét doan X, s& dugc duwong cong tham sb
cua Iuong hong chung % (t) (hinh 1.b).

Dién tich S, dum duong cong A (t) tir O
dén TBD] chinh la so hong hoc trung bmh gilra
hai 1an bao dudng 1 (giita hai lan du phong)
canh nhau:

S, = j A (t)dt (4)

b. Tinh todn xdc dinh  j-

Sau khi dung dugc dudng cong tham
s6 ludng hong ta tién hanh tinh toan xac dinh
thoi han bao dudng 1 tdi wu T,,, theo trinh tu
sau: Chon mét loat gid tri T, | khac nhau ; Ung
v&i moi T, vira chon tinh mét gié tri K:
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T\ +tam

f 1a thoi gian lam viée trung binh gitra
hai lan cudng btrc canh nhau xét trong khoang
mot thoi han bao dudng 2 va duoc xac dinh
theo cdong thirc sau:

_ Typs (6)

]"; =
S,.n +n,

nl - S6 1an bao dudng 1 trong mot thoi
han T, : tstb] - Thoi han stra chita, bao dudng
trung binh trong mot thoi han bao dudng 2
duoc tinh theo cong thirc:

= it +n .t

Lo = —2— L (7)
n, +n,

Voi n, la s6 lan stra chira nho trong

maot me n la s6 1an bao dudng | trong mot

p te 1 thoi gian stra chira nho trung binh;
t, 1a thoi gian bao dudng 1 trung binh.

Voi n, =S.n va Typ,=n,. T, ta co

thé xéc dinh duoc gia tri cua K nhu sau:

K= TN (8)
T

BDI1 T:'H)I

Ung véi mm TBUI vira chon tinh mot
gia tri clia xac suét lam viéc khéng hong trong
khoang 0 - T, theo cong thirc sau day:

Tapa
| Aoy

R (TB[_)} ) =e’ = S 9)

Ung, voi moi T, tinh mét gia tri cua
xac suat lam viéc binh thucmg tlong khodng
mot TBDL‘ theo : P (Tnm) 1' m BD") ta s€
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xéc dinh duoc gié tri cua P (T, ) nhu sau:

-5,.n
e 1 1
Pm (Tsnz) = [— {— (10)
1+ Sl.-i—- L
BDI Tam

Tir cong thite (10) ta thdy S, n, t,
Top déu la nhﬁ'pg dai lugng dugc xac dinh
tir khai thac, kiém tra va dung duong cong
A,(t), nhuw vay: P, (T,,,) chi con 1a mot ham sé
etia Tyd BT = Ml ). ‘Theo cac gia trj
j - khac nhau‘dé chon v€ do thi cua ham so
f(Typ,). Theo do thi (hinh 2) xac dinh thoi han
bao dudng 1 toi uu la thoi han ma tai do xac

sudt lam viéc binh thuong dat gia tri 1n nhat.
Pu(Teoy) |

Pt' TBL\.‘{

T Tani

EDI

Hinh 2. Xac dinh thoi han bao dwdng 1 16i 1 T,

3. KET QUA UNG DUNG VA KET LUAN

Do tinh chat diic thu cua don vi khao
sat, sO liéu thue nghiém kiém chimg chua duoc
phép cong bo, do véy, bai bio nay chi néu lén
duge két qua cudi cung khi ap dung phuong
phéap dugce trinh bay ¢ muc trén. Déi véi dbi
tuong khao sat la xe Toyota Fortuner, theo nhu
khuyén céo cia nha san xudt thoi gian bao
dudng 1 (T,,) 1a sau 20.000 km xe chay, thoi
gian bao dudng 2 (T,)) 1a sau 40.000 km xe
chay. Vi tinh chat va diéu kién khai thac thuc
té tai don vi, voi cac sd liéu thuc nghiém kiém
chimg va ap dung phuong phép thong ké xéic
suét duoc trinh bay o trén, thoi gian thoi gian
bao dudng 1 (T,,,) 1a sau 17.250 km xe chay,
thoi gian bao dudng 2 (T ) la sau 34.500

km xe chay. Két qua trén da duoc sir dung dé
hi¢u chinh lai chu ky bao dudng tai xuong bao
dudng sira chita 6 t6 tai don vi thuc té, gop
phin vao viéc nang cao kha nang san sang lam
viéc cua cac loai xe dang dugc su dung.

Nhur vay, két qua nghién ciru cho thiy
kha niang tng dung phwong phap thong ké xac
suit dé xac dinh chu ky bao dudng stra chita
cac cum, hé thdng va 6 t6 1a rat 16n. Tuy theo
tirmg diéu kién khai thac cu thé, phwong phap
ndy co thé cho phép tinh toan hiéu chinh chu
ky bao dudng. <
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