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TOM TAT

Tén dé tai: Xay dung bao tri thong minh bang phuong phap bao tri 1y d6 tin cay lam
trung tim (RCM) va phan mém Google Appsheet.

Sinh vién thyc hién: Nguyén Thi My Linh

S thé sinh vién: 118200200 Lép: 20QLCN2

Cong ty C6 phan VICEM Vit liéu X4y dung Pa Ning di c6 nhiéu nim hoat dong
trong linh vyuc san xut cong nghiép. Tuy nhién, trong qua trinh van hanh, cong ty van dang
d6i mat véi nhicu kho khin lién quan dén thiét bi va may moc nhu hu hong khéng mong
mudn, thoi gian nglimg may kéo dai, anh huong dén tién do san xuit ciing nhu 1am phat
sinh chi phi 16n cho viéc sira chita va bao tri. Dé tai “Xay dyung hé thong béo tri théng minh
bang phuong phap RCM va phan mém Google Appsheet” dugc thuc hién tai Cong ty Co
phan VICEM Vit liéu Xay dung Pa Ning, nham khic phuc thyc trang béo tri thi cong,
thiéu ké hoach va chua hiéu qua tai xudng san xuét vo bao xi mang. Viéc may moc thuong
xuyén hu hong dot ngot, thoi gian dung may kéo dai va chi phi stra chita cao dang anh

huong ti€u cyc dén ndng suat va hi¢u quéa hoat dong cia nha may.

Db an tap trung tmg dung phwong phap bao tri 1y do tin cay 1am trung tim (RCM) két hop
v6i1 cong cu phan tich FMEA dé danh gid mtrc do rui ro cua cac dang hu hong thiét bi, cac
thiét b1 c6 murc hu hong va ti 1€ hu hong cao s€ dugc uu tién chl ¥ hon, tir 6 xay dung
chién luogc bao tri phi hop cho timg loai may. Song song, nén tang Google Appsheet duoc
trién khai dé xay dung ting dung quan 1y bao tri thong minh, ho trg 1ap lich bao tri, ghi nhan
161, nhic nhé va theo ddi lich st thiét bi mot cach truc quan hoéa va ty dong.

Sau khi 4p dung phuong phap RCM, thoi gian bao tri ngoai ké hoach giam di dang
ké, thoi gian ngimg may giam trung binh 50.24% so véi khi chua 4p dung ké hoach. Cho
thiy vé mat ngimg may dot xuat, ké hoach nay c6 kha thi. Tong chi phi cho cong tac bao
tri giam duoc khoang 24.2 triéu dong/ thang cho viéc bao tri may moéc va luong nhan luc
bao tri. Bén canh d6 xay dyung bao tri thong minh trén phan mém Google Appsheet gitip
cong ty sao luu dit liéu dé dang va nhanh chéng, mang lai tinh chuyén nghiép cao cho bd

phén bao tri.



LOI NOI PAU

Trong bdi canh cong nghiép hoa, hién dai hoa dang dién ra manh m&, sb lrgng nha may va
day chuyén san xut trong cac doanh nghiép ngdy cang gia ting nham dap ing nhu cau phat
trién kinh t€. Qua trinh hoi nhap kinh té quéc t& mang lai nhidu co hoi, song ciing dit ra
khong it thach thirc cho cac doanh nghi¢p Viét Nam trong viéc nang cao nang luc canh
tranh. D¢ c6 thé ton tai va phat trién bén viing trén thi truong, viéc dam bao chét luong san

pham, t6i vu chi phi va tang hi€éu qua van hanh 1a yéu cau tat yéu.

Cong ty Co6 phan VICEM Vit liéu Xay dung Pa Ning dd c6 nhiéu nim hoat dong trong
linh vuc san xuét cong nghiép. Tuy nhién, trong qué trinh van hanh, cong ty van dang dbi
mit voi nhidu kho khin lién quan dén thiét bi va may moc nhu hu hong khong mong muén,
thoi gian ngimg may kéo dai, anh hudng dén tién do san xuat ciing nhu 1am phat sinh chi

phi 16n cho vi¢c stra chita va bao tri.

Thong qua qua trinh khao sat va phén tich thuc té tai nha may, c6 thé thdy nguyén nhan cha
yéu dén tir viéc chua ap dung mot phuong phéap bao tri hiéu qua va phu hop véi diéu kién
san xuét. Cong tac bao tri hi¢n tai con mang tinh thu dong, thiéu hé théng giam sat va canh

bao sdm, dan dén hi€u qua thap, &nh hudng dén nang suat va dg tin cay cua thiét bi.

Tir thuc trang d6, em quyét dinh lya chon d¢é tai “XAy dung hé thdng bao tri thong minh
bang phwong phap bio tri Iy dé tin cdy lam trung tim (RCM) va phan mém Google
Appsheet” tai Cong ty C6 phan VICEM Vit liéu Xay dung Pa Ning dé lam dé tai nghién
cuu trong dd 4n tot nghiép. Pé tai nhdm muc tiéu xay dung mot hé thé)ng bao tri hién dai,
mg dung cong nghé s6 nhiam ning cao do tin cdy thiét bi, giam thiéu thoi gian dimg may,

g6p phan nang cao hiéu qua san xuét va giam chi phi bao tri cho doanh nghiép.



LOI CAM ON

Dé hoan thanh dd 4n t6t nghiép nay trudce hét em xin giri dén quy thiy, ¢ gido trong
khoa Quan Ly Du An, truong Pai Hoc Bach Khoa — Pai hoc Pa Nang 16i cam on chan
thanh. Dic biét, em xin giri dén Thay Huynh Nhat T 101 cam on sau sic nhit, cam on thay
d3 tan tinh hudng dan, giup d& em hoan thanh dd 4n tot nghiép nay.

Em xin giri 101 cam on chan thanh dén Ban Lanh Pao, cac phong ban va cac anh chi
cong nhan vién trong Xudng san xuit bao bi xi ming ciia Coéng ty C6 phan VICEM Vit
liéu Xay dung Pa Ning, dic biét 1 anh Linh quan dc xudng da nhiét tinh giup dd, cung
cap nhitng s6 liéu thyc té dé em hoan thanh do an nay.

Vi thoi gian va kién thtrc ban than con han ché, nén trong qua trinh hoan thién d6 an
em khong tranh khoi nhitng sai sot, kinh mong nhan duoc nhimg ¥ kién déng gop tir Quy
Thay C6 va phia Doanh nghiép.

Cubi cung, xin kinh chiic Quy Thay C6 that nhiéu strc khoe, hanh phuc va thanh dat.

Em xin chan thanh cam on !



LOI CAM DOAN

Em tén 1a Nguyén Thi My Linh, xin cam doan: D an tot nghiép “Xay dung hé thong
bio tri thong minh bang phwong phap RCM va phan mém Google Appsheet” 1a thanh
qua nghién ctru ciia cad nhan em trong thoi gian qua dudi sy giup do cua Cong ty thuc tap
va thuc hién theo sy hudng din cua giang vién huéng din. Nhitng phan sir dung tai liéu
tham khao, két qua dd an 1a do em ty tim hiéu, phan tich mot cach khach quan, hoan toan
trung thuc. Em xin hoan toan chiu trach nhiém néu c6 bat ky su sao chép hay thiéu trung

thyc nao trong d6 an nay.
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Xay dung hé thong bao tri théng minh bang phwong phdp RCM va Google Appsheet

CHUONG 1: GIOI THIEU TONG QUAN
1.1. Ly do chon d@ tai

Trong thoi dai cong nghé, viée 4p dung may moc trong ddy chuyén san xuét 14 diéu khong
thé thiéu. May méc dong vai tro quan trong trong cic nha may san xuat, giup ting ning
suat, dam bao chat luong san pham, giam chi phi nhan cong va nang cao kha ning canh
tranh. Gitp t6i uu hoa quy trinh, giam thiéu sai sot va tiét kiém thoi gian, dong thoi dam
bao d6 chinh xac cao hon so véi lao dong thu cong. Ngoai ra, may moc con giup kiém soét
nguyén vat liéu hiéu qua, giam lang phi va nang cao hiéu suit sir dung tai nguyén. Nho do,
may moc trd thanh yéu t6 cbt 161 giup cac nha may san xuat hién dai toi uvu hoa chi phi,

nang cao chit luong san phém va tao ra loi thé canh tranh trong thot dai cong nghiép 4.0.

Chinh vi may moéc déng vai tro ¢t 16i trong san xudt, viéc dam bao ching luén hoat dong
6n dinh va hiéu qua 13 v6 cting quan trong. Néu khong dugc bao tri nghiém chinh, may méc
c6 thé gap su cd, 1am gian doan quy trinh san xuat, gay lang phi tai nguyén va tang chi phi

stra chtra.

Cong ty C6 phan VICEM Vit liéu Xay dung Da Ning 1a mot cong ty chuyén vé san xuat
bao bi xi ming lau doi nhung khong tranh khoi viéc may moc s& 13i thoi va xubng cap. Mot
doanh nghi¢p hoat dong trong nganh san xuat vat liéu xay dung, noi may moc va thiét bi
dong vai tro then chdt — viéc trién khai mot hé théng bao tri thong minh va hiéu qua la hét
strc can thiét. Hé thong nay sé& gitp cong ty giam sét tinh trang thiét bi, ti wu héa qua trinh
bao tri, tir 46 nang cao ning suat, giam chi phi sira chita dot xuat va dam bao hoat dong san

xuat dién ra lién tuc, hiéu qua.

Thong thudng cong ty bao tri qua so sach, ghi chu, sira tai chd khong cé ké hoach. Piéu
nay lam ton thoi gian, dit liéu khong duoc luu trit 1au dong thoi bao tri khong c6 ké hoach

s& dé cong ty ton rat nhiéu chi phi.
Do véy viéc thuc hién dé tai “Xay dung hé thdng bao tri thong minh” cho Céng ty
C6 phan VICEM Vit liéu Xay dung Pa Néng 1a diéu hoan toan can thiét.
1.2. Muc tiéu nghién ctru
Muc tiéu cta dé tai nay 1a xdy dyng duge mot hé thdng bao tri thong minh giup cho day

chuyén may moc co thé hoat dong tron tru hon, hiéu qua hon, tranh tinh trang bi dimg may

khi ddy chuyén dang san xuét.
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Cac muc ti€u cu thé nhu sau:

v' Ap dung phwong phap RCM va FMEA dé phan tich ciac dang du héng cia
may: nhim gitp nhan dién sém 15i tiém an, danh gia mtc d6 anh hudng, xac dinh
nguyén nhan goc ré, vu tién khic phuc rui ro, ning cao do tin cdy va tdi vu chi phi
bao tri.

v' Ung dung chirc niing ciia Google Appsheet: Giup truc quan hoa dit liéu, ty dong
nhéc lich bao tri, cap nhat tinh trang thiét bi theo thoi gian thuc, cai thién theo doi

lich sur stra chira, tang hi€u suat lam viéc va gidm chi phi van hanh.
1.3. Y nghia thuc tién cua dé tai
+» Doi voi sinh vién:

Thong qua nghién ciru va lam dé tai, giup sinh vién 4p dung cac kién thirc da hoc vao mot
du an thyc té tai cong ty, viéc tham gia vao du an thuc té tai cong ty ciing gitp sinh vién
1am quen véi méi trudng lam viée cong nghiép, hiéu rd hon vé cach van hanh va bao tri hé
théng may moc trong doanh nghiép. Pong thoi giup ban than nang cao kha nang thu thap
dir liéu, tong hop va phan tich dir liéu giai quyét van dé & cong ty.

Nho vao day sinh vién tong hop lai cac kién thire da dugc hoc dé 1am hanh trang vao moi

truong lam viéce thuc té.
< Poi véi cong ty:

Phén tich rd thyc trang ctia nha mdy, chi ra cac van dé dang ton dong & nha may giup doanh
nghiép co cai nhin téng quan vé tinh hinh hoat dong cua day chuyén san xut dé c6 phuong

an giai quyét phu hop.
1.4. Pham vi gi6i thiéu cia dé tai

Cong viéc duoc phat trién trong luan 4n ndy dugce td chirc thanh nam chwong khac nhau:
Chuong 1: Gi6i thiéu tong quan

Chuong 2: Co s 1y thuyét

Chuong 3: Gidi thiéu cong ty va phan tich thuc trang tai nha may

Chuong 4: Xay dung hé théng bao tri théng minh cho nha may bang cach ap dung phuong
phap RCM va 1ap ké hoach bao tri chi tiét 1én GOOGLE APPSHEET

Chuong 5: Panh gia tinh hiéu qua cua hé thong
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Chuong 6: Két luan va kién nghi

CHUONG 2: COSO LY THUYET
2.1. Téng quan vé bio tri

Baéo tri dugc dinh nghia 1a hoat dong cham séc k¥ thuat, diéu chinh, stra chita hodc thay thé
mot vai chi tiét cta may moc, thiét bi nham duy tri hodc khéi phuc thong s6 hoat dong, dam
bao su hoat dong binh thuong cia may moc, thiét bi.
2.1.1. Muc dich va vai tro cua bao tri
+* Muc dich bao tri
Tinh sin sang t6i da cua thiét bi: Bao tri dam bao thiét bi ludn trong tinh trang lam
viéc tot nhat khi c6 yéu cau.
Tinh trang may moc tot nhat c6 thé: Thiét bi may moc can ludn & trang thai tot nhat,
chung phai c6 kha nang duy tri cong suét tdi da san xuét véi chat luong & mirc cao nhat.
An toan lao dong: Thiét bi bao tri ¢6 thé gdy anh hudng t&i tinh mang cong nhan.
Bao vé moi truong: Thiét bi thiéu bao tri co thé giy ra céc tai nan cong nghiép va
gdy 0 nhiém moi trudong. Thiét bi trong tinh trang xau ciing gay 6 nhiém vé mit chat thai
va tiéu hao nang lugng.
Hiéu suit bao tri téi da
¢ Vai tro cua bdo tri
- Phong ngtra may modc xay ra hu hong.
- Tbi wu hoa ning suit.
- Tang tudi tho may.
- DPam bao may hoat dong dung ké hoach.
- Nang cao chi s6 kha ning sin sang cia may va dong thoi giam thoi gian nglrng may
dé t6i wu chi phi bao tri.
- Tbi vu hoa hiéu suit ctia may.
- Lam cho méay moc van hanh c6 hi¢u qua va 6n dinh hon, chi phi van hanh it hon.

- Tao ra mdi trudng lam vi¢c an toan hon
2.1.2. Bio tri khong c6 ké hoach

a. Bao tri phyc hoi
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Béo tri phuc hdi, hay bao tri khéc phuc, 1a mot loai bao tri dugc s dung, cho thiét bi sau
khi thiét bi bj hong, hodc truc tric, thudng giy ra ton kém nhat, khong chi thiét bi bi hao
mon, ma c6 thé 1lam hong cc bd phan khac, va gy ra nhiéu hu hong, do do, cac chi phi sira
chita, thay thé, va mit doanh thu do thoi gian nging hoat dong trong qua trinh dai tu, c6
thé dang ké.

b. Béo tri khan cip

Bao tri stra chita khan cép (Emergency Maintenance) 1a mot loai hoat dong bao tri dugc
thyc hién ngay sau khi may méc hoac thiét bi gap su ¢ hodc 13i ma can su can thi¢p ngay
1ap tirc dé tranh gian doan trong hoat dong hodc nguy co cho an toan. Loai bao tri ndy tap
trung vao viéc xir 1y vAn d& mot cach nhanh chong va hiéu qua dé dam bao rang thiét bi
hoat dong binh thudng lai cang sdm cang tot.
2.1.3. Bio tri c6 ké hoach

a. Bao tri phong ngtra
Hay con goi bao tri dinh ky — cach bao tri chit dong duy tri tinh trang cta thiét bi — ngan
ngura hu hong, kiém tra dinh ky hoac chan doan tinh trang thiét bi, dé do luong tinh trang
hu hong. Loai bao tri nay thudng 13 cac quy trinh duge dao tao ngay tir ban dau cho cac
nhan vién bao tri, vi du lam sach may, tra dau, kiém tra tic nghén...Muc dich cta bao tri
phong ngtra chinh 13 giam xac suat, tan sd xay ra hu hong, sy ¢b lam gian doan san xuét
cling nhu dua ra cac thong tin can thiét cho viéc 1én ké hoach bao tri hiéu qua.

b. Béo tri cai tién
Bao tri cai tién duoc tién hanh khi can thay ddi thiét bi hodc cai tién tinh trang bao tri. Muc
tiéu clia giai phap bao tri cai tién nham thiét ké lai mot sb chi tiét, b phan dé khic phuc
cac hu héng hoac dé kéo dai thoi gian st dung cua céc chi tiét, bo phan va toan bo thiét bi.

c. Bao tri chinh xac
Bado tri chinh x4c (Precision Maintenance) la mgt phuong phap bao tri hi¢n dai, nhan manh
vao viéc lap dit, can chinh va bao tri thiét bi voi do chinh xac cao, nham dam bao thiét bi

hoat dong 6n dinh, t6i wu va bén bi ngay tir dau.

d. Bdo tri tap trung vao dg tin cay (RCM)
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Béo tri tap trung vao dd tin cdy la mot khai niém vé lap ké hoach bao tri dé dam bao hé
théng hoat dong 6n dinh trong qua trinh san xuét. Viéc thuc hién thanh cong RCM s¢€ lam
tang hiéu qua chi phi, d6 tin cdy, thoi gian hoat dong ctia may moéc va hiéu rd hon vé mirc

d6 rui ro ma td chirc dang quan 1y.
e. Bao tri dy phong (RED)

Bio tri du phong 1a tong hop céc bién phap to chirc, ki thuat vé bao dudng, kiém tra va sira
chita, duoc tién hanh theo chu ki sira chita va theo ké hoach nham han ché sy hao mon,
ngan ngua sy cd may moc thiét bi, dam bao thiét bj luon hoat dong trong trang thai binh

thudng va gitp doanh nghiép xac dinh cac van dé tiém tang trude khi chiing phat sinh.
f. Bao tri du doan

La quy trinh bao tri chu dong dua trén viéc danh gia qué trinh va dit liéu may moc thu thap
duoc, st dung dé xac dinh tinh trang clia cac thiét bi may moc dang van hanh nham dy doan
khi nao can tién hanh bao tri, gitp tiét kiém thoi gian va cac chi phi lién quan, do d6 day
duoc xem 13 mot phuong phép 1y tuong duoc nhiéu doanh nghiép lya chon

2.2. Céc chi s6 danh gia hiéu qua bao tri

2.2.1. B tin cay

Xac suat ctia mot thiét bi, chi tiét, hé théng hoat dong theo chirc nang dat yéu cau trong
khoang thoi gian xac dinh va dudi mot diéu kién hoat dong cu thé. D6 tin cay cua thiét bi

cang thap thi nhu cau bao tri cang cao.
Ham s6 d¢ tin cay c6 dang: R(t)=e Ot A(D)dt

Ham s6 ty 16 hu hong A(t): Ty 16 hu hong cua thiét bi duoc dinh nghia 13 s6 1an thiét bi gip
su ¢b trén don vi thoi gian. Ty 16 nay thay d6i trong sudt vong doi thiét bi va néu goi lamda
(M) 13 ty 18 hu hong va v& 1én db thi thi d6 thi ndy c6 dang bdn tim (bathtub curve) nhu hinh
2.1 dudi day.
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1
Infant n m
Mortality Useful Life Wear-out

Bathtub Curve

Fallure Rate

Stress Related Fallures

——— >
Time

Hinh 2.1 So' do bén tim
- Giai doan 1: Do nhitng nguyén nhan cong nghé ché tao va lap rap, hong hoc xay ra
nhiéu trong qua trinh khoi dong. Sau d6 hu hong giam dan trong khi van hanh.
- Giai doan 2: Tinh trang lam viéc cia may moc thoi ky van hanh duoc coi 12 tot nhat.

Trong mdt thoi gian dai, néu béao tri ding k¥ thuat, cudng do hong hoc s& & mire thap nhat

va khong thay doi nhiéu.
- Giai doan 3: S6 luong hu hong ting dan do nguyén nhan khong thé tranh khoi nhu
cic mat ma sat bi mon, vat liéu bi 130 héa, mét sd bd phan bi an mon, nhiing mdi nbi tro
nén 16ng, d6 kin khit giam dan hay c6 nhimng chi tiét bi nut giy.
Ty 1€ hu hong - Failure Rate (A) - Pon vi co ban do luong cho do tin cay:
S6 1an hu hong

A= (1an/gio) 2.1)
Thoi gian thiét bi hoat dong

2.2.2. Khi niing siin sang

Chi s6 kha niing sén sang 1a s6 do hiéu qua cuia bao tri va c6 thé xem 1a s6 do kha ning hoat
dong cua thiét bi ma khong c6 van dé gi xdy ra. Chi s6 nay phu thuoc mot phan vao dac
tinh k¥ thuat va mot phan hi¢u qua cua cong tac bao tri.

Chi s6 kha ning sin sang thé hién kha nang hoat dong ciia thiét bi diing cach bat chap cac
hu hong va han ché xay ra trong cac ngudn luc bao tri.

Chi s6 kha ning sin sang gdm ba thanh phan:

Chi s6 tin cdy (Reliability — R) 1a chi s cho thay mirc d¢ tin ciy cia may moc.
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Chi s6 hd tro bao tri (Mean Waiting Time — MWT) 1 thoi gian chd doi trung binh cia cac
ngudn lyc khi may ding hoat dong, chi sb nay duoc do bang thoi gian cho trung binh.

Chi s6 kha ning bao tri (Mean Time To Repair —- MTTR) dugc do bang thoi gian sira chita
trung binh.

Dé gia ting chi sé khd néing sin sang thi cin phdi gia ting chi s tin cdy dong thoi giam
chi 56 hé tro bdo tri va chi so khd néng bdo tri

Tha MTBF

A% = ——x100% (2.2) A% = x 100% (2.3)
Tha+ Tam MTBF + MDT

Trong do:

A 14 chi s6 kha ning sin sang.

Tha 13 tong thoi gian may hoat dong.

Tam 12 tong thoi gian dirng may.

MTBF (Mean Time Between Failures) 14 thoi gian trung binh giira cac 1an hu hong.

Tha
MTBF = ——(gio/lan hu hong) (2.4)
n
Trong do:

Tha 1a thot gian may hoat dong.
n 12 s6 1an hu hong trong thoi gian hoat dong.
MDT (Mean Downtime) 14 thoi gian ding may trung binh. MDT dugc tinh bang tong
cua thoi gian chd doi trung binh va thoi gian stra chira trung binh.
MDT = MWT + MTTR (2.5)
2.2.3. Phan tich cay logic (Logic Tree Analysis-LTA)
Quy trinh phan tich cdy logic 13 budc nham xac dinh cac nhiém vu bao tri, qua dé giup tiét
kiém chi phi cho hé thdng san xuét. LTA duogc sir dung dé danh gida mdi quan hé giira ché

d6 hong hoc va timg bd phan c6 mirc wu tién béo tri cao. Pau vao cua LTA 1a két qua phan
tich tt FMEA.
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2.2.4. Quy trinh RCM

Quy trinh thie hién RCM gdm 7 bude dudi déy:

- Budc 1: Lua chon hé thdng va thu thap thong tin

- Bué6c 2: Xac dinh ranh giéi hé thong

- Bué6c 3: M6 ta hé thong va so do khéi chic ning

- Bu6c 4: Chirc ning hé thong va cac 15i chtrc ning

- Bu6c 5: Phan tich ché do 161 va tac dong (FMEA)

- Budc 6: Xac dinh chién thuat bao tri phtt hop cho timng su ¢d hong hoc
- Buoc 7: Lua chon nhiém vu

Quy trinh thyc hién RCM gém cac budc tur xac dinh muc ti€u, yéu cau cua ké hoach dén
Iwa chon hé thong, quy trinh san xuét cho t§i bude cudi cung 1a danh gia hiéu qua dat

duoc.
2.3. Phwong phap FMEA
2.3.1. Pinh nghia vé FMEA

Theo Shawhney va cong sy nam 2010 dinh nghia FMEA (Failure Modes and Effects
Analysis) 1a phuong phap tap trung vao viéc uu tién cac sai hong quan trong nham cai thién
d6 an toan, do tin cdy va chét luong ciia san pham ciing nhu qué trinh san xuat.

Cac budc tién hanh FMEA:
- Budc 1: Xé4c dinh quy trinh va san pham.
- Budc 2: Tim ra cac hu hong tiém an.
- Budc 3: Liét ké tac dong tiém an cua cac loai hu hong.

- Budc 4: Xac dinh mirc d6 nghiém trong, tin suit xay ra va kha ning phat hién cta
cac hu hong.

- Budc 5: Tinh toan hé s6 rui ro uu tién cho cac hu héng.

- Budc 6: Xac dinh tht ty uu tién cta cac dang hu hong dé thuc hién hanh dong phong
ngua.
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- Budc 7: Xac dinh cac cong viée bao tri dé giam thiéu cac loai hu hong c6 thé xay ra.
Cac loi ich cuia FMEA:

- X4c dinh dugc nguyén nhan cua cac hu hong tiém tang c6 thé xay ra va mirc do anh
huong cua cac loai hu héng nay.

- Phén loai cac hu hong tiém tang co thé xay ra.
- Téap trung vao loai trir cic nguyén nhan giy ra cac hu hong trong yéu.
2.3.2. Chi s6 riii ro vu tién
Chi s6 rti ro uu tién (Risk Priority Number — RPN) 14 chi s6 dung dé danh gia mirc do hu

hong cia may moc, tir d6 dua ra quyét dinh vé th tu thuc hién cong tac bao tri d6i véi cac

loai may moc, chi sé RPN cang cao thi cang dugc wu tién thuc hién cong tac bao tri.
Chi s6 RPN dugc tinh theo cong thuc:
RPN=SxOxD (2.6)

Trong 3 chi s danh gié thi chi sé muc do nghiém trong (S) 1a tiéu chi danh gia quan trong
nhat vi né thé hién murc do anh huéng cia hu hong d6i véi may moc va hoat dong san xuit.
Thang diém danh gia cta 3 chi s6 trong cong thtc tinh hé s rui ro vu tién dwogc thé hién
trong bang 2.1, bang 2.2, bang 2.3 duoi day.

Chisé S
Bang 2.1 Thang diém dénh gia mic do nghiém trong ciia hu hong
Mirc do Tac dong Xép hang
. » C6 thé gay nguy hiém, tai nan khong béo trude cho
Cuc ky nghiém trong R 2 ) 10
nguoi diéu khién may.
. » C6 thé gay nguy hiém, tai nan bao trudc cho ngudi
Rat nghiém trong N . 9
dieu khién may.
P Gay gian doan quy trinh san xuat, mdy méc phai
Rat cao . . O N 8
sua chira trong thoi gian gan mot thang.
c Gay gian doan quy trinh san xuat, mdy méc phai -
ao . A A A
sta chira trong thoi gian gan mdt tuan.
. Gay gian doan quy trinh san xuat, may moc phai
Trung binh , . Do ) o 6
sua chira trong thoi gian khodng mot ngay.
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Thip May Yﬁn c6 thé hoat dong duwoc nhung san phim s
c6 thé bi anh huong.
s May van c6 thé hoat dong duoc nhung s& lam giam
Rat thap . o 4
tuodi tho cua chi tiét.
Nhe May van c6 t,hé hoat déng nhung tiéu ton nhiéu 3
’ nang luong, ton kém chi phi
Rét nhe M4y van hoat dong nhung gay hao mon chi tiét. 2
Khong anh huong dén qua trinh san xuét, néu co
Khong anh huong , . . 1
thi khong gay hu hai gi dén san pham.
Chi s6 O
Bang 2.2 Thang diém danh gia tan suat xay ra hu hong
Mirc do Tén suit héng Xép hang
Rét cao Mbi gio 10
Mbi ca lam viéc 9
Cao Mbi ngay 8
M&i tuan 7
Trung binh Moi thang 6
Moi 3 thang 5
Thap Mdi 6 thang 4
Murc do Tan suit hong Xép hang
Mbi 1 nam 3
Rét thip M&i 3 ndm 2
MOi 5 ndm 1
Chi s6 D
Bang 2.3 Thang diém danh gia kha ning phat hién hu hong
Kha nang phat Xe
hiéf ’ Mo ta hanpg
Gan nhu khong thé | Khong thé phét hién hoic kiém tra 10
. Viéc kiém soat duoc thue hién dua véao chuyén gia bao
Rat kho . 9
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Khe Viéc kiém soat duogc thuc hién dua vao thong s6 k¥ o
0 .
thuat va catalogue bdo tri cua nha san xuat.

Viéc kiém soat dugc thuc hién dua vao biéu doé thong

Rét thap A 7
ké.
p Viéc kiém soat duge thuc hién dwa vao nhan vién bao
Thap i 6
ri

. Viéc kiém soat duoc thuc hién béng kinh nghi¢m van
Trung binh . L A 5
hanh may ctia cong nhan

Kha cao Viéc kiém soat duge thuc hién béng nhiéu lan quan sat. 4
Cao Viéc kiém soat dugc thuc hién béng mat thuong. 3
p Viéc kiém soat duge thuc hién gian tiép hodc ngau
Rat cao N 2
nhién.

Gan nhu chic chin | Viéc phat hién hu hong gan nhu 13 chic chan. 1

Phén logi mirc hanh dong khic phuc — phong ngira:
Bang 2.4 Xem x¢ét hanh dong phong ngtra

Thang diém RPN Bién phap hanh dong
RPN < 100 Khong can c6 hanh dong
100 < RPN <200 Hanh dong phong ngura
RPN >200 Hanh dong khic phuc

2.4. Biéu do Pareto

Biéu d6 Pareto con duoc goi 1a quy lut 80/20 (80% chi phi dén tir 20% nguyén nhan c6
thé xay ra). Biéu do str dung céc cot dé minh hoa céc hién tuong va nguyén nhan dugc
nhém thanh cac danh muc nhu 164, tai san xuét, sira chita, khiéu nai, tai nan va hong hoc.
Céc dudng cong dugc thém vao dé biéu thi tan s6 tich lily. Biéu do Perato sap xép cac loai
16i trén truc X theo tan suét va s luong 16i hodc tong s6 18i va tong tich liy ctia chiing trén
truc Y. Biéu dd Pareto duoc st dung rong rai dé lua chon van dé, d6i tuong nghién ciu va
khao sat & giai doan 1ap ké hoach ciia qua trinh giai quyét van dé chét lugng va dé xac nhan
két qua cua cac hanh dong khic phuc khi cac hanh dong nay dugc thuc hién. Tu biéu do6

Pareto, né cho thay:
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- Loai nao quan trong nhat?

- Hiéu duoc muc do quan trong.

- Nhén biét duoc ti 16 mot s6 d6 vat giira cac dd vat.

- Mirc do cai tién dat duge sau khi thuc hién hoat dong cai tién.

- C6 thé dé dang thuyét phuc v& mot van dé chi bang cach nhin vao biéu dd.
Céc budc 1ap biéu dd Pareto:

Budc 1: Xac dinh van dé can nghién ciru, dit liéu can thu thap, phuong phap va thoi
gian thu thap dit li¢u.

Budc 2: Sap xép bang dir liéu theo danh muyc.
Budc 3: Pién vao bang so liéu va tinh tong.

Budc 4: Lap bang biéu d6 Pareto theo danh muc, téng s6 muc, téng tich 1y, ty 1€

phan trim tong thé va ty 1& phan tram tich liy.

Budc 5: Sap xép cac san pham 15i theo sb thir tw giam dan va dién vao bang dit lidu.

Budc 6: V€ truc doc va truc ngang. Bén phai truc tung danh dAu truc chia tir 0% dén
100%. Chia truc hoanh thanh cac khoang theo s6 lwong khuyét tat dugc phan loai.

Budc 7: Xay dung biéu d cot.

Budc 8: V& dudng cong tich lity. Panh dau céc gia tri tich Iy (tong tich liy hodc ty
1¢ phan tram tich liiy) & phia trén bén phai khoang cach cta timg muc ndi cac diém bang
mot dudng cong.

Budc 9: Ghi cac chi tiét can thiét 1én bicu do: tidu dé, s6 khoa, don vi tinh, tén nguoi

v& d0 thi, thoi gian thu thap dir liéu, dé tai va dia diém nghién ciru, tong sd liéu. ..
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Hinh 2.2 Minh hoa biéu db pareto

2.5. Google Appsheet

Google AppSheet 14 mot nén tang no-code (khong can 1ap trinh) cho phép ngudi ding xay

dung cac ung dung di dong va web dua trén dir liéu tir Google Sheets, Excel, SQL,...

Phu hop dé tao ra cac ung dung quan 1y nhu:

Theo ddi thiét bi

Quin ly danh sach thiét bi: Tao bang luu thong tin thiét bi (ID, tén thiét bi, vi tri,
ngay mua, tinh trang,...). AppSheet gitip hién thi dit liéu nay thanh mot giao dién

trwe quan, co thé tim kiém, loc theo trang thai...

Ghi nhén su c6 & bao tri: Nhan vién k¥ thuat c6 thé chup anh, ghi chua, chon tinh
trang hong hoc va giri truc tiép tir dién thoai. Mdi 1an ghi nhan dugc luu thanh mét
ban ghi bao tri/sy co.

Cép nhit lich sir sira chira: Ty dong ghi lai cic 1an bao tri, nguoi thyc hién, linh
kién thay thé,... Xay dung chirc ning xem lich sir thiét bi theo dong thoi gian.
Quan ly lich bao tri

Tuw dong tao lich bao tri dinh ky: Dya trén ngay mua hozc 1an bao tri gan nhat +

chu ky (vi du mdi 30 ngay, mdi 6 thang...). AppSheet co thé tw dong tao lich bio
tri tiép theo bang cong thirc tinh toan trong bang dit licu.
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Théng bao & nhic lich: St dung tinh ning workflow hoic automation cia
AppSheet dé: giri email, thong bao trong app, hodc SMS trudce khi dén han bao tri,

guri canh bao néu qua han chua thuc hién.

Lap bang lich tong thé: Hién thi dang lich (calendar view) cho toan bd cac may

moc, mau sic theo trang thai: sip t6i — qua han — hoan thanh.

o Gt thong bao va canh bao

Loi ich Mo ta

Khéng can 1ap trinh D@ trién khai, tiét kiém chi phi

Cap nhat real-time Nhan vién di hién truong co thé ghi nhan trc thi
Tryc quan hoa dir li¢u D@ theo ddi tinh trang tong thé

Tu dong hoa Tiét kiém cong suc trong viéc nhéc nhé va bao céo

« Ghi nhan 15i va tinh trang may moc
Pé xay dung tng dung bao tri va 1ap lich trinh bao tri bang Google AppSheet ta lam theo
cac budc dudi day:
Buwéc 1: Chuén bi dit liéu trén Google Sheet

Tao cac bang:
Thiét bi: Thong tin may moc, chu ky bao tri
Lich bao tri: Ngay du kién, nguoi thuc hién
Lich str bdo tri: Ngay thuc hién, ghi chu, anh...
Budc 2: Tao app méi trén AppSheet
Vao appsheet.com — dang nhdp — Make a new app
Két ndi voi Google Sheets vira tao
Budce 3: Tuy chinh giao dién
Tao view danh sach thiét bi
Tao form ghi nhéan bao tri

Hién thi lich béo tri dang Calendar
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Xay dung hé thong bao tri théng minh bang phwong phdp RCM va Google Appsheet

Buéc 4: Tw dong hoa 1ap lich trinh va nhic nhé

Tinh ngay béo tri tiép theo bang cong thirc

Dung Automation — Bot dé giri email/nhic khi gan dén han
Budre 5: Trién khai

Cai AppSheet app trén dién thoai

Chia sé cho nhan vién

Str dung ghi nhén, theo ddi va bao tri thiét bi
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CHUONG 3: GIOI THIEU CONG TY VA PHAN TiCH THUC TRANG TAI
NHA MAY

3.1. Giéi thiéu chung cong ty VICEM

Tén cong ty: Cong ty C6 phan VICEM Vit liéu Xay dung Da Ning

Tén giao dich qudc té&: Da Nang Building Material VICEM Joint Stock Company

Tén viét tit: COXIVA

Dia chi tru s6: KCN Hoa Khanh, S6 9, Hoa Khanh Béc, Lién Chiéu, TP. Pa Na:mg

Dién thoai: 0236 3736 620

Website: http://www.coxiva.com.vn

Email: coxiva@dng.vnn.vn

Cong ty CP VICEM VLXD Pa Ning 1a mot doanh nghiép c6 ddy du tu cach phap nhén,
cong ty thuc hién chirc ning san xuit kinh doanh vé Xi Ming Vicem, Gach nung, v6 bao

Xi mang hd trg cong cudc xay dung va phat trién kinh té dat nudc.

C™ V=W XD DA NANG

02T YD 2RO X1 MARS

Hinh 3.1 Céng ty CP VICEM VLXD Da Ning
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Xay dung hé thong bao tri théng minh bang phwong phdp RCM va Google Appsheet

3.1.1. Lich st hinh thanh va phat trién

Cong ty C6 phan VICEM Vit liéu Xay dung Da Ning c6 lich sir hinh thanh va phat trién
nhu sau:
Ngay 28/10/1975: Thanh 1ap Coéng ty Vit tw X4y dung sé 2 theo Quyét dinh sd
503/BXD-TCCB cua B6 Xay dung, v6i nhiém vu cung tmg xi mang cho cac tinh mién
Trung, san xut vat liéu xay dung, khao sat thiét ké cong trinh va dao tao cong nhan
nganh vat liéu xay dung.
Ngay 07/04/1979: Doi tén thanh Nha may Gach Ngo6i Quang Pa, truc thuoc Bo Xay
dung theo Quyét dinh s6 417/BXD-TCCB.
Ngay 21/01/1981: Chuyén do6i thanh Xi nghiép Lién hop Gach Ngéi s6 2, truc thudc
Bo Xay dung theo Quyét dinh s6 82/BXD-TCCB.
Ngay 30/10/1984: Doi tén thanh Xi nghiép Lién hop Cung wng va San xuit Vit
liéu X4y dung s6 2, truc thudc Bo Xay dung theo Quyét dinh s6 1470/BXD-TCCB.
Ngay 10/12/1990: Chuyén vé tryc thudc Lién hiép cac Xinghiép Xi miing Viét Nam
theo Quyét dinh s6 871/BXD-TCLP cta Bo Xay dung.
Ngay 12/02/1993: Thanh 1ap lai doanh nghi¢p véi tén goi Xi nghiép Lién hgp Vat
liéu Xay dung s 2, truc thudc Lién hiép cac Xi nghiép Xi miang Viét Nam theo Quyét
dinh s6 020A/BXD-TCLD.
Ngay 30/09/1993: Doi tén thanh Céng ty Xi ming Vit liéu Xay dung Pa Ning,
trye thude Lién hiép cac Xi nghiép Xi mang Viét Nam theo Quyét dinh sé 446/BXD-
TCLD.
Ngay 29/07/1996: B6 sung tén goi chinh thirc 1a Cong ty Xi ming Vit liéu Xay
dung X4y lip Pa Ning, truc thudc Tong Cong ty Xi ming Viét Nam (VICEM) theo
Quyét dinh s6 662/BXD-TCLD.
Ngay 01/06/2007: Chuyén doi sang mé hinh céng ty c6 phan vdi tén goi Cong ty Co
phin VICEM Vit liéu Xdy dung Pa Ning, theo Gidy phép ding ky kinh doanh s
3203001458 do S& Ké hoach va Pau tu Da Ning cép.
Ngay 24/01/2008: Co phiéu cta cong ty duoc chip thuin niém yét trén S¢ Giao dich
Chung khoén Thanh phd HO Chi Minh (HOSE) theo Quyét dinh s6 16/QD-SGDHCM.
Trai qua nhiéu giai doan phat trién va thay doi, da khang dinh vi thé trong linh vyuc cung
{rmg xi mang va vt liéu xay dung tai khu vuc mién Trung, dong gop quan trong vao sy phat

trién ctia nganh xdy dung Viét Nam.
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3.1.2. Tam nhin — St ménh
< TAm nhin

Tré thanh doanh nghiép hang dau trong linh vuc san xuét va cung g vat liéu xay dung tai
khu vic mién Trung — Tdy Nguyén, vuon ra thi truong toan quéc va timg budc hoi nhap
quéc té; phat trién bén virng, hiéu qua, gop phan vio sy phat trién caa Tong Cong ty Xi
mang Viét Nam (VICEM) va nganh xay dung Viét Nam.

s St ménh

Cung cép cac san phém va dich vu vat li¢u xay dung chét luong cao, than thién véi moi
truong, dap tng nhu cau ngay cang cao cua khach hang; khong ngimg d6i moi, nang cao
nang suét, hidu qua trong san xuat — kinh doanh; gop phan xay dung cac cong trinh bén

virng, vi sy phat trién ctia cong dong va dat nude.
3.1.3. Gia tri cot 16i

v/ Chit hrong — Uy tin: Cam két cung cap san pham dat tiéu chuan cao, bao dam uy
tin va niém tin ctia khach hang.

v' Trach nhiém — Bén virng: Gin lién v6i bao vé mdi truong va phat trién bén vimng
trong moi hoat dong.

v' Poan két — Hop tic: Xay dung moi trudng 1am viée than thién va hop tac chat ché
Vi cac ddi tac.

v' Poi méi— Sang tao: Ludn ddi mbi cong nghé va cai tién quy trinh dé nang cao hiéu
qua.

v' Hiéu qua — Phat trién: T6i vu hoa moi nguff)n luc dé dat duoc hiéu qua cao, huéng

t61 phat trién 6n dinh va lau dai.
3.1.4. Pinh huwéng phat trién

Trong thoi gian téi, Vicem tip trung vao viéc d6i méi cong nghé, téi wu héa day chuyén
san xuat va nang cao chat lugng san pham nham dap mg nhu cau da dang cua thi truong.
Cong ty sé& tiép tuc mé rong thi phan tai khu viyc mién Trung — Tay Nguyén, dong thdi vuon
ra thi trudng toan quoc va hudng dén xuat khau. Vicem ciing s& nang cao ning luc quan tri
doanh nghiép, chu trong phat trién d6i ngii nhan lyc chat luong cao va ap dung cong nghé

tién tién, bat kip xu hudng cong nghiép 4.0. Bén canh d6, cong ty cam két phat trién bén
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vitng thong qua cac hoat dong bao v¢é mdi truong va tham gia tich cuc vao cac chuong trinh

an sinh xa hoi, gop phan vao sy phat trién chung cua cong dong va dat nudc.

3.1.5. Dong san phim

¢ Vé bao KP
KP (kraft/polypropylene hodc kraft/polyetylen)
Bao xi miang KP dugc san xuat bang cach dung mét 16p gidy kraft va mét 16p vai nhua
polypropylen (PP) hoic polyethylene (PE). Lép gidy va vai nhua c6 thé roi hodc dan dinh
v6i1 nhau.
Trén bé mat vo bao c¢6 in nhan mac theo yéu cau cta don dit hang. T6i da in ba mau o hai

mat bao va hai hong ao

NG t0w 17 1 SEY 1 et 0O e w

.
- - whe v

pcBan | 7

MINA

Hinh 3.2 V6 bao xi mang KP
% Vé bao PP

Lam tir 1 16p PP dét va mot 16p nhya trang chdng am.
Van dau bao dong tu dong
Thong s6 ki thuat va in an theo yéu cau khach hang

Vit liéu than thién c6 thé tai ché hoan toan
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Gia thanh thap hon so v6i bao 3 19p.

Ty 1é rach v thap

TONG CONG TY CONG NGHILP X1 MANG VIET NAm
[VICEM HA TIEN THuoua mana |

Q

Hinh 3.3 Vo bao vi mang PP

** Vo6 bao KPK
KPK (kraft/polypropylene/kraft hodc kraft/polyetylen/kraft)
Ky hi¢u loai vat li¢u dung lam vo bao xi mang, gém ba 16p: ¢ gitra 1a mot 16p vai nhua
polypropylen (PP) hoic polyetylen (PE) dan dinh v&i mét 16p gidy kraft & mat ngoai.
Trén bé mit vo bao ¢ in nhin mac theo yéu cau cua don dit hang. Tdi da In ba mau ¢ hai

mat bao va hai hong bao.

Hinh 3.4 V6 bao xi mang KPK
3.2. Giéi thiéu vé xwéng san xuit vé bao KPK
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Tao so1 PP

3.2.1. Quy trinh sén xuit vé bao KPK

Dét vai

Trang mang

Thanh phdm

\ 4

In dan 1ong ong

Pong goi

May 2 dau dng

Hinh 3.5: Quy trinh san xuit tong quat vé bao xi ming KPK

e Tao soi PP:

Pun

Cép liéu

Tao mang P

PP

Thanh pham soi

Cudn soi

Kéo dan

Hinh 3.6: Quy trinh tao s¢i

Nguyén li€u chinh la hat nhya PP va Phu gia dugc 6ng hut, hut 1én bo phan cép lugng
elip theo chu ki gian doan nhd may nén hit chan khong c6 bd cam bién diéu khién tu dong
(Lengzing - LCS). Trong hé théng cip liéu dinh luwong thé tich thi hat nhwa va phuy gia duoc
d6ng nhat dai day theo ti 1& % nhét dinh. Sau d6 dugc két vao cip chira hop nhét nho gi6
thoi xung ngin ctia may nén hat chan khong va duoc cp truc tiép vao may dun ép. Tai day
dun ép, dng dun (Xi lanh) duoc cai dit cac bo phan gia nhiét bao gam 6 z6n. Mdi Z6n duoc
gén truc tiép vo1 mot quat thdi khi. Khi nhiét do cta bat ki ctia mot Z6n nao d6 vuot 1én
quéa muc cho phép thi h¢ théng quat tu dong tai zon d6 lam viéc lam gidm nhiét 4o Zo6n do
xubng va sau d6 ty dong dimg. Hat nhua di qua cac Z6n gia nhiét trong 6ng dun duoc gia
nhiét bang day dién trd lam nguyén liéu bién mém , ndng chay va va dong nhét nho cac
canh vit . Sau d6 nhya dugc di qua bo phan ludi loc vao khuén phéng dé tao mang. Mang
PP duoc tao thanh phai qua bo phan lam lanh dé cho mang dong cung tai (co su tudn hoan
cua nudc). Sau do6 mang duoc kéo 1én khéi mat nudc nhd Ruld kéo di qua bo phéan tach

nudc dén bo phan cat sgi doc co6 chiéu rong, chiéu dai theo yéu cau . Dao cat dugc lap trén
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mit truc duoc goi 1a thanh cidp, khoang cach giita hai dao cit bang dang bé rong cua soi
Sau d6 cac soi doc di qua thiét bi sinh khi néng va u (Nhdm dam bao co 1y tinh cua soi).
Soi duoc di qua thiét bi kéo gidn (bd phan kéo gidn gdbm 5 Ruld chay véi van tde 1on hon
& cc Ruld trude). Trong 5 Ruld kéo thi 3 Ruld dau khong gia nhiét va 2 Ruld sau dugc lam
mat tudn hoan co tac dung dinh so1, trudc khi dén thiét bi cudn soi, déng thoi soi duoc kéo
gian theo mot ty 1¢ nhét dinh duoc dat trude thec yéu cau, thuong ty 1€ kéo dan 1a 1:5 dén
1:7. Tiép theo d6 hai mép mang dugc bo phan hit dua vé may bam nhé quay tré lai & bd
phan cip lidu. Sau d6 s6 soi dugc chia déu thanh hai phan trong Gng véi hai bén mit may
ctia thiét bi cudn soi va soi duoc quén vao 6ng soi dé tao thanh cc cudn soi (bo bin s01) co

kich thudc theo yéu cau ky thudt quy dinh dé cung cip cho bo phan dét.
o Dét:

Trong nganh cong nghé san xuat vo bao PP cong doan dét 1a cong doan thir hai . Trong
cong doan nay may dét thuong 1a may dét tron (kich thude c6 thé thay doi dugc bang cach
thay d6i kich thudc vong dét) Soi dét dugc 1y tir hai gia mic soi d6i dién véi may, soi dét
ngang gém 4+ 6 Bo bin s¢i ngang (hay con goi 1a thoi dét). Sau d6 khi cudn vai duoc kéo
dai 1én di qua hé thong rai vai c6 tac dung 1a bién dng vai hinh tron (hinh 6ng) thanh hinh
det tao diéu kién thuén loi cho viéc cudén 6ng vai lén phia trén va chung dugc cat ra 1am hai
thong qua dao cat nhiét va dugc cudn lai thanh cudn vai véi duong kinh t6i da 1a 1200 mm

Sau d6 chiing dugc chuyén rang cong doan trang mang.

¢ Trang mang:

Cong doan trang mang 13 cong doan thr 3 thong diy chuyén san xuat vo bao PP. Trong
cong doan nay bao gém rat nhiéu cac bd phan chi tiét nhu : BO phan cép liéu dinh lugng,
may dun truc vit, khuén phéng, bo phan dan hudng vai, con lan gia nhiét, con lan ép, con
lan lam lanh ...duoc ghép ndi tao thanh cong doan trang mang. Manh DD truée khi dem
trang duoc siy nong dé ting do bam dinh cta nhya 1én bé mit cta vai. Sau khi manh PP
dugc siy néng chiing duoc ludn qua con lan ép va con lan t6i nham muc dich 1a dé trang
1én vai PP mot 16p mang mong nham chdng lai sy x6 1éch cua cac soi trén bang vai dong
thoi chdng sy thim thdu cia nudc va khong khi di qua bé mit bang vai. Khi vai da duoc
trang mang xong gidy KRaft duoc dan 1én 16p manh qua bd phan ép va lam lanh tao nén
cudn vai PK bén chic va vai PK dugc qua thiét bi cat via mép theo dung kich thudc yéu

cau va duoc cuon lai.
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e In an dan long Ong:

Cudn KP In Léng 6ng Dan mép

Thanh pham Ep

Hinh 3.7: Quy trinh in 4n 16ng dng

Trong cong doan nay cudn vai va cudn gidy duoc 1ong vao trong 15i truc va dugc dit
trén gbi dd truc, cac gdi dd nay duge nang 1én ha xuéng nhd hé thong pitton thay lyc. Cudn
vai va cudn gidy da duoc trang mang sau khi qua hé thong say dén bo phan in. C6 tac dung
13 in 1én bé mat vai hodc gidy dé hinh thanh nén biéu twong nhin mac (c6 thé in mot mau
hozc nhiéu mau tity theo yéu cau). Sau khi vai da dugc in xong duoc di qua bo phan xam
16. Bo phan nay c6 tac dung 1a gitip cho qua trinh thoat khi va on dinh trong luong bao. Sau
dé di qua bo phan vudt phﬁng va hé théng tao van bao, tai b phan nay hong bao dugc hin
thanh va chung dugc dan ép lai bang 16p nhua néng chay. Sau d6 ong bao dugc hinh thanh
di qua bg phan cit bao dé tao ra cac bao co kich thudc theo yéu cau ki thuat. Tai bo phan
cit nay ngudi ta sit dung ludi dao kinh té bao gdm dao cit miéng va dao cat ddy bao cét
xong duoc chuyén qua bd phan phan ludng bao nhim muc dich hudng cac bao co cing

miéng bao hodc day bao vé cing 1 phia dé thuan loi va phuc vu cho cong doan may bao.

e May?2 diu 6ng:

Gap van May Long ong Cit chi

Thanh pham

Hinh 3.8: Quy trinh may 2 dau 6ng bao
Sau khi 6ng bao duoc thiét bi cat thanh cac bao dat theo yéu cau ky thuat thi dugc
chuyén qua bo phan gip tao van. Bo phin gip tao van c6 tac dung la khi bao ddy thi van tir

dong kin lai (van dugc gap theo hinh tru dbi ximg 1 goc 45 do theo phuong nim ngang )
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Sau khi bao d3 tao van duoc dua dén bo phan cép v bao nham cung cép déu dan vo bao
cho may may hai dau bao. B6 phan cip vo bao dugc lam bang bang tai xich dong thoi trén
xich ngudi ta gin cac vau ddy ludng goc véi mat giai xich dé dam bao ting bao di qua hé
théng may mét cach hop 1Iy. May may c6 nhiém vy may hai dau bao nham tao ra buéc may
c6 d0 lién két bén chic gilra cac vat liéu. Hai dau may duogc bd tri so le nhau & doc hai bén
sudn may. Sau khi cic bao dd may hai dau bao dugc di qua thiét bi cét bang nep. Thiét bi
cit bang nep duoc dit phia sau ddu mdy, dao cit quay 1/8 vong va cit dut bang gidy cing
soi khau dé tao thanh mot bao hoan chinh. Khi bao d3 duoc tao thanh thi duoc chuyén sang
bd phan xép ddng thong qua hé théng dém tu dong (bao gdm viée tinh tong s bao di duoc
cai dit trude thong qua hé théng dién tir), khi tong s6 bao trén ban xép ddng dung bang
tong s6 bao di dugc cai dit trong hé thong dién tir thi ban xép dong tu xoay 180 do dé van
chuyén céc bao ra ngoai ban d& dé phuc vu cho cong doan dong dau giap lai va ép kién —
> nhap kho

e Doing goi:
Sau khi khau may di ra duoc thanh pham bao xi miang KPK sé& duoc day qua chuyén
ép kién dong va cho vao kho cho xuat hang. Mot kién hang bao gom 100 bao xi mang.

3.2.2. Cac thiét bi may méc ciia nha may
Day chuyén may moc tai xudng san xudt bao bi xi ming KPK cta cong ty Vicem hién co
tong 22 may. Cac hinh anh thong s ki thuat s& duoc thé hién trong [PHU LUC 1].

3.2.3. Mit bing xuéng
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Hinh 3.9 Mt bang xwéng san xuit bao bi xi miing
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3.3. Quy trinh bio tri tai xwéng sin xuit vé bao KPK

Trong xudng san xut bao bi xi mang tai Vicem chua c6 mot quy trinh bao tri may moc cu
thé. Theo nhu duoc thyc tap tai xuwdng thi em thiy va rit ra duoc qua trinh bao tri may moc
O xudng hién tai nhu sau:

3.3.1. Béo tri theo man hinh cong nghiép

Ky sur kiém tra
man hinh cong
nghiép

Man hinh cong
nghiép

Van cho hoat déng binh
thuong

Tién hanh bao tri

Hinh 3.10 Quy trinh bao tri theo man hinh céng nghiép
Thong qua man hinh nay, by phan k¥ thuat cé thé dé dang theo doi toan bd qua trinh van
hanh ctia may, bao gdm cac thong tin quan trong nhu: huéng dan van hanh, thoi gian hoat
dong cta ting bo phan, huéng dan bao tri va lich trinh bao tri dinh ky.

Khi mét bo phan trong may dat dén gidi han thoi gian hoat dong theo quy dinh, hé théng
s& dua ra canh bao va yéu cau ngimg may dé thuc hién cac budc bao tri dinh ky nhu thay
nhét, tra m& boi tron, b sung dau,... giup dam bao mdy luén van hanh 6n dinh va kéo dai
tudi tho thiét bi.

Bén canh d6, néu trong qua trinh van hanh xuat hién du hiéu bat thudng, hé thong s& phat
hién ngay 1ap tirc va canh bao cho bd phan k¥ thuat. Khi do, viéc bao tri s€ dugc tién hanh
khan cip tai chd nham ngin chin su ¢ lan rong va gay hu hong nghiém trong hon.
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Hinh 3.11 Man hinh cong nghiép ciia may
3.3.2. Bao tri khong theo man hinh céng nghiép

v . A
May co su co

Tién hanh stra chira
hoac thay the

Hinh 3.12 Quy trinh bao tri thong thuwong tai xwéng
Dbi v6i cac may khong duoc trang bi man hinh cong nghiép, viéc kiém tra va bao tri chi
yéu dua vao kinh nghiém va quan sat thuc té cta k¥ su. Quy trinh van hanh va xtr 1y nhu

sau:
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Pau tién, vao mdi dau tuan ky su s& thuc hién kiém tra so bo toan bo may moc, quan sat
tinh trang bén ngoai d€ phat hién cac dau hi¢u bat thuong nhu ro ri dau, phat nhiét qua muc,
tiéng 6n la hodc by phan bi mai mon.

Néu phat hién dau hiéu bat thuong, k¥ su s& tién hanh bao tri hodc thay thé ngay tai chd dé
tranh su cb phat sinh trong qu4 trinh vén hanh.
Néu khong phat hién bat thuong, diy chuyén s& duoc phép hoat dong binh thuong.

Trong qua trinh van hanh, néu méy phat sinh sy ¢b, quy trinh xir Iy s& dién ra nhu sau (nhu
thé hién trong so do):

- May c6 su cb xay ra

- K¥ su sé tién hanh kiém tra nguyén nhéan va s& dimg toan bo day chuyén tir may d6
vé sau

- Sau d6 tién hanh viéc sira chita hoic thay thé linh kién can thiét.

Hinh 3.13 Minh hoa sira chira tai chd ciia xwéng

3.3.3. Két luan

- Khi may moc gap van d€, nhan vién van hanh may thong bao kip thoi cho b phan
bao tri, sau d6 nhan vién bg phan bao tri sé dugc di€u xuong tién hanh xem xét sura
chira hodc thay the.

- (o giam sat lién tuc trong qua trinh san xuat.

SVTH: Nguyén Thi My Linh GVHD: TS. Huynh Nhat T6 28



Xay dung hé thong bao tri théng minh bang phwong phdp RCM va Google Appsheet

- Hoat dong bao tri dinh ky duoc 1é€n ké hoach dé sén sang cho vi¢c stra chira khi may

moc, thiét bi bi hu hong hodc can thay thé méi.
Bén canh do, con ton tai nhiing diém sau:

- Thong thuong vao dau tudn ki su s& kiém tra so qua cic may, néu co su cb sé tién
hanh stra chira, cac may c6 man hinh cong nghiép thi s€ theo doi va bao tri bao dudng
dinh ky => bao tri khong chit chg, chua thuc sy hiéu qua, may moc van con hay gip
su cé, truc trac.

- Chua c6 lich trinh bao tri cu thé va thudng xuyén dé giam thiéu tinh trang ngimg
may dot ngot.

- Viéc ngimg may dot xuat lam cho hoat dong san xuat thuong xuyén xay ra gian doan
va 1am cham tré tién do san xuét. Thoi gian ngimg mdy kha 16n dan dén viéc phat
sinh mot s6 chi phi ma khong c6 khoan nao dé bu dap cho chi phi dé, didu nay dan
dén viéc khong c6 khoan thu nao dé bu dip, do d6 gia thanh san pham c6 thé bi day

1én cao.
3.4. Phan tich thuc trang bao tri tai xwéng san xuat

3.4.1. Thong ké s lwgng va phén tich tinh trang may méc tai Xwong Cit vai - Thanh
hinh

Bang 3.1 : Thong ké may moc san xuét tai Xuong

STT Cong doan May S6 lwong

May cép liéu 1

May dun 1

I | Taosoi P Ma:Ly an mang P 1
Miay u 1

May kéo dan 1

May cudn sgi 1

2 | Dét May dét 6 thoi 8
3 | Trang manh KP May trdng manh KP 1
May in bao - 1

AL A Mady déan keo 16ng Ong 1

4 | Inddn long ong May tao 16 thoat khi ép thang 1
Mady tao hong bao 1

5 | May 2 dau ong Mady may thu cong 1
6 | Boéng gbi May ép kién 1
7 | Tao ngp Mady tao ngp may hong bao 2

Tong cong 22 may
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May méc st dung tai Xuong san xuat bao xi mang géom 7 loai khac nhau véi s6 lugng 1a

22 may
Bang 3.2: Cac dang hu héng trén may nam 2024
STT fi::::f May Cac dang hu hong thwong xay ra
. ’ Truc trac hé théng cép liéu
May cap liéu | Bén phan xa quay bat sang
Cap li€u dun cho thiét bi dun khong lam viéc
Bang ludi loc khong chuyén dong
May dun Nhua ndng chdy, chay ra & dau ra cia luoi
i Tao soi P Ludi lf)c bi dit & bén trong
May tao mang P | Dao cat mon
May 0 Nhiét 6 u chua dat yéu cu
Mady kéo dan | Do Rulo kéo khong hoat dong
MAv cudn soi L6i 161 cuodn soi
y cuon s¢ Rit bi khong cudn dugc soi P
My dét (M1) | nrgy 6 tinh trang 11 nhidu va dang bi 1i thoi.
May det (M2) | it bj keu rit khi khoi dong
May dét(M3) | it bj khong chay chinh tam
M%y d?t (M4) | Tiéng dn van hanh
2 Dét Mf‘y d?t (M5) Khong c6 stre céng cudn, con lan bi trugt
May dét (M6) | Thiét bi durng sau 1 thoi gian do dut sgi ngang
May dét (M7) | L3i thay vat tu bén trong rat nhiéu: Vat tu thuong
thay (con lan), Con bi G001, Khung chit A, Da
Méy dét (M8) | o ( ) 8 y
Tréng My trang manh N’hl¢t (,i(_) khong du, keo trang mang khong du do
3 manh KP KP bam dinh
May cadt 2 bén ria bao mon
Muc bi khf) trén khuon in hoac truc
Muc b1 mat mau
May in bao Co vét banh rang khi in
In dgn ong Cung cip muc khong dine dby
4 Sn Truc 1dn voi phun ¢ ap suat 16n
ong May déan keo | Bun khong déu nhua
long Ong Di chuyén cham hay sai vi tri can dan
May tao 16 thoat | ~ . .
khi ép thing O bi kéu rit
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May tao hong O bi bi va cham
bao O bi kéu rit
May cit hoat dong 2 1an va cit ¢ trong vo bao
May cit hoat dong 2 1an va cat soi 2 1an
A . , | buat chi kim
5 Ma}: 2 dau May rPay thu Dao chat vao than bao
ong cong Céc thiét bi thudng thay thé: Rang cua dau, dudi,
moc chi dau, dudi, con 1an khi dai, dao tinh, dao
dong, chan vit
May it 16i nhung chua c6 bao tri vé sinh thuong
6 bong goi May ép kién | xuyén. Mdy s& dé bi ri va cing 1am mat strc hon
khi ép kién hang.
7 Tao Nep rrlﬁslyh?r?gnlfgo Tiéng on 16m, hoat dong cham.

3.4.2. Xac dinh thoi gian 1am viéc

Sb ngay 1am viéc trong thang 1a: 29 ngay (Xi nghiép san xuat tir thit 2 dén chu nhat, chi

dirng méy ngay cudi thang dé tién hanh bao tri). Theo quy dinh ctia nha nudc: sb ngay nghi
18 1a 5 ngay, bao gom (1& Gid T6, 30/4, 01/05, 02/09, tét duong lich), trong d6 c6 ngay 18
nghi tét Nguyén dan 1a 7 ngdy, vy tong s6 ngay nghi 18 1 12 ngay.

Viy s ngay hoat dong trong nim: 365-12= 353 ngay.

Bang 3.3: Thoi gian 1am viéc theo ting ca ctia xudng san xuat

Ca lam viéc Thoi gian lam viéc Thoi gian nghi giira gio
Cal 6 gi0 - 14h gio 11 gio - 11 gio 30 phat
Ca2 14 gio - 22 gid 18 gio - 18 gio 30 phut
Ca3 22 gi¢ - 6 gio sang hom sau 23 gio 30 phat - 24 gio

Thoi gian giita cac 1an giao ca 1a 20 phit

S6 gior lam viée trong ngay: 24 — (20x3) — 1.5 =21.5 gio

Téng thoi gian 1am viéc trong nam: 21.5 x 353 = 7589.5 gid

3.4.3. Cac ton that khi may hw héng va ngirng dot ngot
3.4.3.1. Chi phi phu tung thay thé
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Phu tung dung thay thé cho cac b phan hu hong ciia may dwgc cong ty mua vé dy trix

san trong kho. Khi hu nhitng chi tiét cia may, bd phan bao tri s& truc tiép dung phu ting

méi dé thay thé. Chi tiét duoc mo ta trong bang 3.4 dudi day.

Bang 3.4: Chi phi phu tung thay thé

STT Tén vat tw PVT | SL Pon gia | Tong chi phi
1 |Bi o) 42 $100.00 $4,200.00
2 | Banh kép Cai 5 $200.00 $1,000.00
3 | Can tay véi Cai $200.00 $200.00
4 | Chan vit Cai 2 $300.00 $600.00
5 | Chit A Cai 14 $200.00 $2,800.00
6 | Con lan chir A Cai 10 $130.00 $1,300.00
7 | Con lan day go Cai $150.00 $750.00
8 | Con lan gitr thoi Cai $150.00 $300.00
9 | Con lan kép dai Cai 35 $150.00 $5,250.00
10 | Con lin kép ngan Cai 28 $100.00 $2,800.00
11 | Con lan léch tAm Cai 36 $200.00 $7,200.00
12 | Con lan lung thoi Cai 2 $150.00 $300.00
13 | Con lin day thoi Cai 5 $150.00 $750.00
14 | Cum ngin dai Cai 2 $300.00 $600.00
15 | Dao don Cai 1 $200.00 $200.00
16 | Dao tinh Cai 1 $250.00 $250.00
17 | Bé chir A Cai 8 $200.00 $1,600.00
18 | Pia 16 kéo dai Cai 2 $300.00 $600.00
19 | Day Curoa Cai 5 $60.00 $300.00

20 | Day go Cai 32 $50.00 $1,600.00
21 | Khéi dong tir Cai 2 $500.00 $1,000.00
22 | Khung chit A Cai 25 $200.00 $5,000.00
23 | Lo xo0 Cai 4 $30.00 $120.00
24 | May may Cai 1 $2,500.00 $2,500.00
25 | Moéc chi dau Cai 1 $150.00 $150.00
26 | Modc chi dudi Cai 1 $150.00 $150.00
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27 | Nep Cai 1 $100.00 $100.00
28 | Nhong nhua Cai 4 $300.00 $1,200.00
29 | Nhong trung gian Cai 1 $400.00 $400.00
30 | Nhong truyén Cai 1 $400.00 $400.00
31 | Nhong xoan Cai 1 $400.00 $400.00
32 | Nt bam ON_OF Cai 1 $70.00 $70.00
33 | Rang cua dau Cai 12 $150.00 $1,800.00
34 | Rang cua duoi Cai 13 $150.00 $1,950.00
35 | Truc nhong xoan Cai 1 $500.00 $500.00
36 | Vanh thoi Cai 1 $200.00 $200.00
37 | Xich doi Cai 7 $1,000.00 $7,000.00
38 | Banh rang Cai 2 $300.00 $600.00
39 TONG CHI PHI $56,140.00
3.4.3.2. Chi phi cac dung dich boi tron.
Béang 3.5: Chi phi dung dich b6i tron may
STT Tén DVT | SL | Dongis | |Onech
phi
2 | Dau thay lyc Lit 5 $62.000 | $310.000
3 | Dau Shell Omala 220 (320) Lit 5 $62.221 | $311.105
4 | Mo Gadus S2 V100 2 Kg 3 |$240.000 | $720.000
5 | M& Alvania EP 2 (LF2) Kg 5 [ $112.000 | $560.000
6 | Mo LGLT 2 Kg 5 ]$450.000 | $2,250.000
7 TONG $4,151.105
3.4.3.3. Chi phi nhan vién bao tri
Bang 3.6: Chi phi nhan cong bdo tri
STT Nhan vién 50 Lwong Téng lwong
(1 ngay 3 ca) lwgng

1 | Quanly 1 $12,000.000 $12,000.000
2 | K¥ su bao tri 1 $9,000.000 $9,000.000

3 | Nhén vién bdo tri 3 $7,500.000 $22,500.000
4 TONG $43,500.000
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3.5. Tinh toan dd tin ciy ban dau

3.5.1. Xac dinh ty 1¢ hu hong cia thiét bj
Ty 16 hu hong (1) duogc tinh bang thuong ctia sb 1an xay ra hu hong trén sb thoi gian may
hoat dong, trong d6 thdi gian may hoat dong duoc tinh bang hiéu sb giita thoi gian lam viée
va thoi gian ding may. S6 liéu chi tiét duge mo ta trong bang 4.2 dudi day.
& = 1/Tha (130/gi®)
Bang 3.7: Ty 1€ hu hdng cia may

S6 lan Thoi gian T4 1¢ hur
STT May hw hoat dong héné o)
héng (gi0)
1 | May cép ligu 13 7539.3 0.001724
2 | May dun 39 7310.4 0.005335
3 | May tao mang P 13 7539.3 0.001724
4 |Méyu 17 7521.4 0.002260
5 | Méy kéo dan 12 7532.8 0.001593
6 | My cudn so¢i 48 7217.6 0.006650
7 | May dét (M1) 49 7236.7 0.006771
8 | May dét (M2) 45 7240.8 0.006215
9 | May dét (M3) 55 7083.3 0.007765
10 | May dét (M4) 38 7310.4 0.005198
11 | May dét (MS) 52 7115.9 0.007308
12 | May dét (M6) 32 7479.6 0.004278
13 | May dét (M7) 21 7486.3 0.002805
14 | May dét (M8) 33 7355 0.004487
15 | May trang manh KP 47 7231.3 0.006500
16 | May in bao 19 7445.9 0.002552
17 | May dan keo 16ng ong 28 7387.06 0.003790
18 | May tao 10 thoat khi ép thang 21 7486.3 0.002805
19 | Méy tao hong bao 18 7500.4 0.002400
20 | M4y may thu cong 50 7387 0.006769
21 | May ép kién 27 7491.2 0.003604
22 | May tao nep may hong bao 31 7492.5 0.004137

Bang 4.3 cho thay ty 1& hu hong cua cac may moc trong quy trinh san bao xi mang KPK tai
xuong, trong d6 may co ty 18 hu hong cao nhét 1a dét 6 thoi M03, ngoai ra con c6 may dét

6 thoi M05, MO1, M02 , may cudn s¢i va may trang manh.
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3.5.2. Xac dinh thoi gian trung binh giira cac lin that bai (MTBF)

Thoi gian trung binh giita cac 1an hu hong cua may (MTBF) 1a chi sé dénh gia khoang thoi

gian gifta 2 lan lién tiép may xay ra hu hong, chi s6 nay cang thap thi kha ning xay ra hu

hong cang 16n va nguoc lai. S6 lidu chi tiét duoc mo ta trong bang 4.4 dudi day.

MTBF duoc tinh bing thuong s giita thoi gian hoat dong chia cho sb 1an hu hong:
MTBF = Tha/n (gio/lan)

Bang 3.8: Thoi gian trung binh giita cac 1an hu hong

S61an | Thoi gian hoat | MTBF | MTBF
STT May i x
hu héng dong(gio) (Gio/loi) | (ngay/loi)
1 | May cép liéu 13 7539.3 579.9462 | 24.164
2 | May dun 39 7310.4 187.4462 | 7.810
3 | May tao mang P 13 7539.3 579.9462 | 24.164
4 | Mayu 17 7521.4 442.4353 | 18.435
5 | May kéo dan 12 7532.8 627.7333 | 26.156
6 | May cudn soi 48 7217.6 150.3667 |  6.265
7 | May dét (M1) 49 7236.7 147.6878 | 6.154
8 | May dét (M2) 45 7240.8 160.9067 | 6.704
9 | May dét (M3) 55 7083.3 128.7873 5.366
10 | May dét (M4) 38 7310.4 192.3789 | 8.016
11 | May dét (MS) 52 7115.9 136.8442 | 5.702
12 | May dét (M6) 32 7479.6 233.7375 | 9.739
13 | May dét (M7) 21 7486.3 356.4905 | 14.854
14 | May dét (M) 33 7355 222.8788 | 9.287
15 | May trang manh KP 47 7231.3 153.8574 | 6.411
16 | May in bao 19 7445.9 391.8895 | 16.329
17 | May dan keo 16ng ong 28 7387.06 263.8236 | 10.993
18 | May tao 10 thoat khi ép thang 21 7486.3 356.4905 | 14.854
19 | May tao hong bao 18 7500.4 416.6889 | 17.362
20 | May may thu cong 50 7387 147.74 6.156
21 | May ép kién 27 7491.2 2774519 | 11.560
22 | May tao ngp may hong bao 31 7492.5 241.6935 | 10.071
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MTBEF la co so dé danh gia thoi gian hoat dong giita cac 1an hong hoc. Dua vao bang sb
liéu thi khoang 12 ngay s& xdy ra 16i may.
3.5.3. Xac dinh thoi gian dirng may trung binh
Thoit gian dirng may trung binh (Mean Downtime — MDT) 1a khoang tho1 gian dung may
trung binh tinh ca thoi gian dirng may dé béo tri sira chita va thoi gian cho doi. S6 liéu chi
tiét dwgc mo ta trong bang 4.5 dudi day.

MDT duoc tinh bang thuong sb giita tong thoi gian ding may va sb 1an hu hong:

MDT = Tam/n (gio/1an)

Béang 4.5: Thoi gian dung may trung binh MTD

) S6lin hw | Thoi gian MDT
STT May s
hong dung may (Gio/lan)
1 | May cap liéu 13 50.2 3.86
2 | May dun 39 279.1 7.16
3 | May tao mang P 13 50.2 3.86
4 | Mayu 17 68.1 4.01
5 | May kéo dan 12 56.7 4.73
6 | May cudn sgi 48 371.9 7.75
7 | May dét (M1) 49 352.8 7.20
8 | May dét (M2) 45 348.7 7.75
9 | May dét (M3) 55 506.2 9.20
10 | May dét (M4) 38 279.1 7.34
11 | May dét (M5) 52 473.6 9.11
12 | May dét (M6) 32 109.9 3.43
13 | May dét (M7) 21 103.2 491
14 | May dét (M8) 33 234.5 7.11
15 | May trang manh KP 47 358.2 7.62
16 | May in bao 19 143.6 7.56
17 | May dan keo 16ng ong 28 202.44 7.23
18 | May tao 10 thoat khi ép thang 21 103.2 491
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19 | May tao hong bao 18 89.1 4.95
20 | May may thu cong 50 202.5 4.05
21 | May ép kién 27 98.3 3.64
22 | May tao ngp may hong bao 31 97 3.13

Bang 4.5 thé hién thoi gian ding trung binh ctia cdc may, trong d6 cac may dét 6 thoi may
03 ¢c6 MDT trung binh cao nhét 1a khoang 9.20 gio, tiép theo 1a may dét 6 thoi may 05 véi
MDT khoang 9.11 gid. Nguoc lai, may dét 6 thoi may 08 c6 MDT thap nhat 1a khoang 7.11

gio.

3.5.4. Xac dinh tinh kha dung caa thiét bi
Chi s6 kha ning sin sang (Availability— A) 14 chi s6 do kha ning hoat dong cua thiét bj ma

khong xay ra vn dé gi. Chi sé ndy phu thudc vao dic tinh cta hé thong k¥ thuat va hiéu

qua ctia cong tac bao tri. S6 liéu chi tiét duoc mé ta trong bang 4.6 duéi day.

Chi s6 kha nang san sang duoc tinh bang cong thirc:

A =MTBF / (MTBF + MDT)

Bang 4.6: Chi s kha ning sin sang cia may

MTBF MDT
STT May 3 3 A(%)
(Gio/lan) (Gio/lan)
1 | May cép liéu 579.95 3.86 99.34%
2 | May dun 187.45 7.16 96.32%
3 | May tao mang P 579.95 3.86 99.34%
4 | Mayu 442.44 4.01 99.10%
5 | May kéo dan 627.73 4.73 99.25%
6 | May cudn sgi 150.37 7.75 95.10%
7 | May dét (M1) 147.69 7.20 95.35%
8 | May dét (M2) 160.91 7.75 95.41%
9 | May dét (M3) 128.79 9.20 93.33%
10 | May dét (M4) 192.38 7.34 96.32%
11 | May dét (MS) 136.84 9.11 93.76%
12 | May dét (M6) 233.74 3.43 98.55%
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13 | May dét (M7) 356.49 491 98.64%
14 | May dét (MS) 222.88 7.11 96.91%
15 | May trang manh KP 153.86 7.62 95.28%
16 | May in bao 391.89 7.56 98.11%
17 | May dan keo 16ng dng 263.82 7.23 97.33%
18 | May tao 16 thoat khi ép thang 356.49 491 98.64%
19 | May tao hong bao 416.69 4.95 98.83%
20 | M4y may thu cong 147.74 4.05 97.33%
21 | May ép kién 277.45 3.64 98.70%
22 | M4y tao nep may hong bao 241.69 3.13 98.72%

Tinh san sang cia mot sb thiét bi chua cao, can 1ap ké hoach bao tri dé nang cao dg tin cay
va tinh sin sang cua thiét bi.

3.5.5. Xac dinh d9 tin cay

b4 tin cay R(t) cua may moée 1a mire dO duy tri cac chirc nang lam viéc cua may hodc chi
tiét trong may trong khoang thoi gian khao sat.

Vi chi xét dén cac may co sb 1an hu hong cao nén khong tinh dén d6 tin cdy cua toan h¢
théng. O phan nay chi tinh dén do tin cdy riéng cua timng may va thong qua d6 c6 phuong
phap bao tri cy thé dé nang cao do tin cay nay. Vi quy luat phan bd hong hoc ciia méy theo
dang duong cong bon tim: h(t) = A nén d9 tin cay duoc tinh bang:

R=e™

DPé xac dinh d6 tin cay cua hé théng sau mot thoi gian hoat dong, dua vao chi s6
MTBEF clia cac may ta gia st T=10 ngay. Dé xac dinh xem trong 10 ngay hoat dong do tin
ciy ctia thanh phan s& 1 bao nhiéu. (vi khoang MTBF cila cac may trung binh dat 10 ngay).

Khoang thoi gian tinh toan 13 10 ngdy, chi tiét vé& do tin cdy cua cac may duoc mé ta

trong bang 4.7 dudi day.

Bang 4.7: BJ tin cay cta cac may

STT M Thaoi gian hoat | Ty 1€ hw R(%)
a
’ dong(giv) | hng () '
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1 | May cap liéu 7539.3 0.001724 66.11%
2 | May dun 7310.4 0.005335 27.79%
3 | May tao mang P 7539.3 0.001724 66.11%
4 | Mayu 7521.4 0.002260 58.13%
5 | May kéo dan 7532.8 0.001593 68.23%
6 | May cudn soi 7217.6 0.006650 20.27%
7 | May dét (M1) 7236.7 0.006771 19.69%
8 | May dét (M2) 7240.8 0.006215 22.50%
9 | May dét (M3) 7083.3 0.007765 15.51%
10 | May dét (M4) 7310.4 0.005198 28.72%
11 | May dét (M5) 7115.9 0.007308 17.31%
12 | May dét (M6) 7479.6 0.004278 35.82%
13 | May dét (M7) 7486.3 0.002805 51.01%
14 | May dét (M8) 7355 0.004487 34.07%
15 | May trang manh KP 7231.3 0.006500 21.02%
16 | May in bao 74459 0.002552 54.20%
17 | May dan keo 16ng dng 7387.06 0.003790 40.26%
18 | May tao 1 thoat khi ép thang 7486.3 0.002805 51.01%
19 | May tao hong bao 7500.4 0.002400 56.22%
20 | May may thu cong 7387 0.006769 19.70%
21 | May ép kién 7491.2 0.003604 42.10%
22 | May tao nep may hong bao 7492.5 0.004137 37.05%

Qua bang trén ta thdy cac may nhu may dét 6 thoi may 03, may dét 6 thoi may 05, may
dét 6 thoi may 01, may cudn sgi P tao soi, va may trang manh KP c6 ty 1¢ hu héng cao,
dan dén d6 tin cay sau 10 ngay hoat dong kha thap (dic biét 1a may dét 6 thoi may 03 véi
R chi khoang 15.51% va may dét 6 thoi may 05 chi 17.31%). Trong khi d6, cdc may nhu
may in bao, may dét 6 thoi may 08, va may dan keo 10ng dng c6 ty 1¢ hu hong thip, nén
do tin cay dat muc kha cao (dac bié€t may in bao 1én to1 54.20%).
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CHUONG 4: XAY DUNG HE THONG BAO TRi THONG MINH CHO NHA
MAY BANG CACH AP DUNG PHUONG PHAP RCM VA LAP KE HOACH
BAO TRI LEN GOOGLE APPSHEET

Céac budce thuc hién quy trinh
e Budc 1: Lya chon hé thong va thu thap thong tin
e Budc 2: Xé4c dinh ranh gidi hé thong.
e Budc 3: M6 ta hé thong va so dd khdi chirc nang.
e Budc 4: Chirc nang hé théng va cac 16i chirc ning
e Budc 5: Phén tich anh huong va ché d6 16i (FMEA)

e Budc 6: Pé xuit phuong an bao tri va xay dung bao tri trén Google Appsheet
4.1. Buée 1: Lura chon hé thong va thu thip thong tin
4.1.1. Lua chon h¢ thong

- B6 phén: day 1a mirc thap nhét. Céc thiét bi c6 thé dugc thio rdi ma khong lam hong hoic
pha huy vat pham lién quan. Vi du nhu chip vi xir 1y, dién tro...

- Thanh phén: mot nhom hodc tap hop cac bd phan co thé nhan dang duoc s€ thuc hi¢n it
nhat mot chirc nang quan trong. Vi du nhu may bom, tua bin, ddng co dién...

- Hé théng: mot nhom cac thanh phén s€ thuc hién mgt loat cac chirc nang chinh dugc yéu
ciu cta nha may. Vi du nhu hé thdng cip nude, hé théng han, hé théng lap rap...

- Nha may: mot tip hop cac hé thdng hoat dong cung nhau dé cung cip dau ra hodc san
pham bang cach xt 1y cac nguyén liéu thé dau vao khac nhau. Vi du nhu nha may gidy (gia
cong dam gb dé 1am gidy).

— Trong dé tai ndy, chon xudng san xuit bao bi xi ming dé nghién ctru, day chuyén

nay thuoc mac do hé théng.
4.1.2. Thu thap thong tin

Sau khi xac dinh duoc muc do 1a mirc d6 hé thong. Dé tién hanh phan tich RCM,
ching ta c6 thé xir 1y tat ca cac thanh phan c6 trong hé théng. Tuy nhién, hanh dong nay co
thé khong hiéu qua vé mat chi phi xét tir quan diém bao tri & mot s6 hé thong khong c6 lich
sir xdy ra 16i thudng xuyén, chi phi bao tri cao va ngimg hoat dong. Vi vay can phai thu
thap, thong ké sb liéu dé xir Iy. Trong truong hop ndy, ching ta c6 thé sir dung quy tic
80/20 lam co so cho viéc lua chon.
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Pareto Chart
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Hinh 4.1 So' 6 Pareto- Ty 1¢ hw héng ciia may
Theo dir li¢u da phan tich ¢ phﬁn thuc trang, xac dinh dugc c6 12 may can tién hanh
bao tri trong tong s6 26 may, bao gdm cac may trong bang 4.1 bén dudi.

Bang 4.1: Cac may modc can bao tri

i S6 1an hw Thoi gian

STT May ) . ,
hong dirng may

1 May dét (M3) 55 352.8
2 May dét (MS) 52 234.5
3 May dét (M1) 49 279.1
4 Mdéy may thu cong 50 98.3
5 May cudn soi 48 143.6
6 May trang mang KP 47 56.7
7 May dét (M2) 45 202.44
8 May dun 39 473.6
9 May dét (M4) 38 279.1
10 | May dét (M8) 33 103.2
11 May dét (M6) 32 89.1
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Bang 4.1 thé hién sb 1an hu hong va thoi gian dimg cua cac may c6 tan suat hu hong

cao, trong d6 tong s6 1an hu ciia cac may 1a 453 1an va thoi gian dimg 1a 3550 gio.

4.1.3. So db thiét bi

— May dét (M1) —
- May dét (M2) -
May dun May cudn - May dét (M3) —
nhua > soi
- May dét (M4) -
- May dét (M5) -
- May dét (M6) -
, T — My dét (MS) —
M4y may Maiy trang |
thi cong [ manh KP

Hinh 4.2 So' d6 thiét bi
4.2.Buérc 2: Xac dinh ranh gi6i hé thong

Trong hé théng bao g@)m cac thanh phﬁn chinh nhu sau: May dun nhya, may cudn sgi, may

dét, may trdng manh KP va mdy may thu cong.
4.3. Buée 3: M6 ta hé thong va so dd khoi chirc ning ciia may

4.3.1. Mo ta hé thong

Mo ta hé thong va so d6 khoi chire ning

Thong tin trién khai: Mo ta hé théng

Cong ty: Xuodng san xut bao bi xi ming KPK, Cong ty Vicem Pa Néng
Hé thong: Thanh hinh vo bao KPK

M0 ta churc nang:

Hé théng dun nhya: Dung dé niu chay hat nhya va tao thanh mang nhya hodc s¢i nhya
thong qua khuon dinh hinh. Pay 13 budc dau tién trong quy trinh, giup dinh dang
nguyén liéu dau vao thanh sgi nhua phuc vu cac cong doan tiép theo.

H¢ thong cudn sgi: Cudn déu cac sgi PP vao 161 sat
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bi hoan chinh

Hé thong dét vai: Str dung cac cudn soi dé dét thanh vai PP (polypropylene) dang dng
hodc tm, 14 nguyén liéu chinh dé 1am than bao.
Hé thong trang manh KP: Trang 16p keo vao giita 16p vai va 16p gidy Kraft

Hé théng may 2 dau bao: may kin hai diu bao sau khi d3 cit thanh pham, tao thanh bao

4.3.2. So d6 khdi chirc niing ciia may

Phé pham
2

Nguon dién

Nguyén vat li¢u

Day chuyén tao soi

Phong chay nd6 ——»
Nguon dién —
Phong chaynd [——
Xe kéo /
Ngudn dién —
Phong chaynd ———
Xe nang /
Nguondiegn [—>
Phong chayno ———»

4.4. Buéc 4: Chirc ning hé thong va cac hw héng chire ning

May dun nhya
» Soi P duoc hinh thanh
May cudn SQ1
May dét > Cudn vai
May trang manh > Manh KP
In- dinh hinh bao
|
v
May may > Thanh phiam

Hinh 4.3 So' d6 khdi chitc niing ciia may

SVTH: Nguyén Thi

My Linh

GVHD: TS. Huynh Nhat T6

43




Xay dung hé thong bao tri théng minh bang phwong phdp RCM va Google Appsheet

D¢ duy tri cac churc nang cia hé thong, can chuan bi mot danh sach day du cac chirc nang.

Sau khi chuan bi danh sach, c6 thé liét ké ra nguyén nhan hé théng c6 thé gip hu hong

(hodng chirc nang).
Bang 4.2: Lbi chirc ning
Hé thong | Thanh phin Chirc nang M@ ta 16i chirc ning
Néu chay va dinh hinh | Bang ludi loc khong chuyén
nhya thanh cac san phim | 4008
. . = Lz Nhuya nong chay, chdy ra &
A. Pun Al.May dun | lién tyc nhu tam, Ong, | 43, 14 cua ludi

so1, hodc mang

Nhié¢t d§ chua du, nhua nong
chay khong dat

B1. May cudn

Dang roi thanh cac ong

Loi 161 cudn soi

B. Cuon so1 soi soi déu, chat va gon Rit bi khong cudn dugc sgi P
Pan soi1 doc va soi Thiét bi kéu rit khi khoi
ngang lai v&i nhau dé dong

. . p Thiét bi khong chay chinh
tao thanh vai theo ket tAm

C.Détvai | Cl.Mayder | cudétnhat dinh. Tieng on vgnhanh

Khong ¢6 strc cang cudn,
con ,lén bi truot
Thiét bi dung sau 1 thoi gian
do dut soi ngang

Phu 16p nhya néng chay | \piat 4 khong di, keo

D. Trang D1. May trang | 1én bé mat gilta vai va | trang mang khong du do

mang mang gidy dé tao d¢ bén, chong | bam dinh
thém May cat 2 bén ria bao mon
May kin miéng bao & ca | My cat hoat dong 2 1an va

N hai dau cat o trong vo bao

E. May 2 dau E1. May may May cat hoat dong 2 lan va

bao cat soi 2 lan

bt chi kim
Dao chat vao than bao

4.5. Buée 5: Ap dung FMEA dé phén tich cic dang dw héng ciia may
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4.5.1. S6 wu tién rii ro (RPN)
FMEA 1a mot cong cu duogc str dung dé phan tich cac dang 16i. Muyc dich 13 dé xac dinh cac
16i khac nhau va cac loai 16i c6 thé xdy ra trong cac thanh phan thiét bi ciia h¢ théng. Két
hop phan tich 15i 1a danh gia sé mirc d6 wu tién rui ro (RPN).
RPN =S5*0 D

S (muc d6 nghiém trong): mirc do nghiém trong cta su cd

O (Occurence): tan suét xdy ra 1i

D (Detection): kha ning phat hién 16i

Céc thang dénh gia:
Béang 4.3 1gia mirc d§ nghiém trong
) . S an s ; Thw
Két qua Murc d§ anh hwong
hang
. n C6 thé gay nguy hiém, tai nan ma khong bao
Cuc ky nghiém trong , o 10
trudc cho nguodi van hanh
p n C6 thé gay nguy hiém hoic tai nan cho nguoi
Rat nghiém trong o 9
van hanh
Su gian doan cila qua trinh san xuat. Hé thong 5 g
. sO
Rat cao phai stra chita hon mdt thang
Su gian doan ctia qua trinh san xut. Hé thong
Cao phai duoc stra chita trong vong chua day nira 7
thang.
Su gian doan ctia qua trinh san xut. Hé thong
Dang chu y phai dugc sira chita trong vong chua day mot 6
tuan
. . May van c6 thé hoat dong dugc. Nhung san
Vira phai 2 R \ 3
pham co thé bi hu hong
P May van c6 thé hoat dong nhung s& 1am giam
Thap . L 4
tudi tho cua thiét bi.
o i May van c6 thé hoat dong dugc. Nhung né tiéu
Nguoi vi thanh nién PR oA 3
ton rat nhi€u nang lugng va tién bac.
P May van dang hoat dong. Nhung hao mon chi
Rat nhoé bé Gt 2
1ét.
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Khéng anh huéng dén qua trinh san xuét, néu co,
Khong co . 1
khong gay hu hong san pham.
Bang 4.4 2gia mirc 46 xuat hién
Xac suat xay ra Xac suit that bai Thir hang
Cuc ky cao >20% 10
Rt cao 15% - 20% 9
That bai lap di lap lai 10% - 15% 68
Cao 5% -10% 7
Kha cao 1% - 5% 6
Vira phai 0,5% - 1% 5
Tuong ddi thap 0,1% - 0,5% 4
Thap 0,05% - 0,1% 3
Xa 0,001% - 0,05% 2
Gan nhu khong thé <0,001% 1
Béang 4.5: Banh gid kha nang phat hi¢n
Phat hién Mo ta Thit
hang
Tu’yét d’f’)i khong | Cac phuong phap kic%m tqra duong nhu khong phat hién 10
chac chan dugc nguyén nhan tiém an
Rit xa Kiém tra bang phuong phap gian tiép hoic thong ké 9
Xa Kiém tra tryc quan 50 8
Rét thip Chi kiém tra bang thiét bi don gian (thudc ké,..) 7
Thap Kiém tra bang biéu d6 thong ké lich st 6
Vira phai Kiém tra dya trén kinh nghiém van hanh may 5
Kha cao C6 thé phat hién hu hong khi c¢6 d6i bao tri 4
Cao Dua trén thong s6 k¥ thudt va danh muyc bao tri 3
Rét cao Chuyén gia bao tri s& phat hién 16 2
Gan nhu Céc phuong phép kiém tra chic chin s& phat hién duoc {
chdc chan nguyén nhan hu héng
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4.5.2. Thong ké chi tiét hu héng

D¢ duy tri cac chlrc nang cua hé thong, can chuan bi mot danh sach day du céac chuce

nang. Sau khi chuan bi danh sach, co thé liét ké ra nguyén nhan hé théng c6 thé gip hu

hong (hong chirc nang).

Bang 4.6: Thong ké thanh phan, chirc ning va 1i chtic ning

Thiét bi | Thanh phin Chirc nang M6 ti 16i chitc niing
Al.1Botrdon | Tron déu nhua nong chay dé | Tron khff)ng déu
tinh 6n dinh nhiét d6 va do dong | Sai 1éch thanh phan hoic tic
nhat. nghén khi dun.
Al May Al.2 Vit dun Néru ch;éy va nén nhua, ‘tao ap | Mon ren hoac géy truc vit
din suat day dong nhya vé phia | Giam hi¢u ql}é cap liéu va ép
khuon. nhya khong 6n dinh.
A1.3 Khuén | Pinh hinh dong nhya thanh dai | Ket khuoén/ phan b khong
phang mong déu (bang soi) déu gay bién dang bé mit san
pham
B1.1 Rong Dan hudng soi theo dung quy | Long truc quay hodc mon o
rocC dao. lan gay rung lic, anh hudng
dén do cang soi.
B1.May | B1.2 Con lan Ep SOl sat vao éng cuon, dac Ep khong déu hoic mon bé
cudn sgi | €p biét khi cudn bat dau. mat gy bién dang soi.
B1.3 Hop truc | Giit va quay 6ng cudn dé dam | Mat can bang quay, gay dat
cudn soi bao tdc d6 va luc cang soi hodc cuon khong déng
déu.
C1.1 B phan | Bong mé céac soi doc theo chu | Ket hanh trinh hoac sai vi tri
nang ha go ky dé tao khe dét (shed), cho | gay 15i dét, thiéu mii hoic
thoi di qua. gay go.
C1 My Cl.2 Canbu | Giir luc cang 6n dinh cho soi | LO xo0 ?/éu hoac vkc_et co cau
dét vii strc cang doc khi may hoat dong gay thiéu/khong on dinh strc
cang soi.
C1.3 Luoc Dan s¢i doc ding vi tri va giit | Luoc ket hodc bi cong giy

tron gian soi

khoang cach deéu gitra cac soi.

gidn khong déu, anh hudng

té1 do day vai.
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Cl.4 Vong
dét

La duong dan cho cac con thoi

chay quanh vai dét (dét tron)

Mon ranh hodc 1éch truc gay
sai sb trong vong quay, anh

huong do chat soi.

C1.5 Tho1 dét

Mang soi ngang (weft) di qua

khe so1 doc, tao thanh vai.

Mat dff)ng bo hoac va cham
voi cac b phan khac gay dut

so1 hoac dét 101.

D1.1 Bo phan

dun

Nau chay nhya nguyén li¢u va

ép qua khuon dé tao thanh

Cip nhiét khong déu hoic
dong chay khong on dinh gay

mang mong. 16i bé mit mang
D1.May |D1.2 B phan | Lam ngudi nhanh mang nhya | Lam ngudi khong déu dan
trang lam ngudi( sau khi trang dén cong vénh hoic bot khi
manh Con lan) trong 16p mang.
D1.3 May Cat ria va cudn mang nhya | Cudn Iéch truc hodc luc cudon
cuon thanh cudn 16n khong déu lam nhin hoic
rach mang.
El.1 Truc dan | Truyén chuyén dong tir déng | Mon bac dan hodc 1éch truc
dong co dén cac bod phan khac nhu | lam vai di chuyén léch,
E1. May kim, 6 méc, tru ép‘ vai khong khop vi tri may.
may 2 E1.2 May Tao ra miii may bang cach da}n but chi lién tuc, bo miii may
dhu bao khau xen soi chi thong qua chuyén | hoac 1éch duong may do kim

dong lén xuong cua kim va
moéc chi, dé gan két hai hodc

nhiéu 16p vat li€u lai v6i nhau.

mon, co cau truyén dong Ioi.

Tiép theo sé& tién hanh phan tich vé 16i thanh phan nio c6 kha ning lam héng muc tiéu

chinh 12 “bao toan chirc niang”. Py s& 1a qua trinh phan tich hé thong ma chung ta két ndi

truc tiép cac chirc nang ctia hé théng va cac thanh phan hé thong bang cach xac dinh cac

dang hu hong cu thé c6 kha nang tao ra nhitng hu hong chiic nang khong mong muén.

Nhiéu thanh phan khong duoc 1én ké hoach kiém tra nén thuong xay ra hu hong dan

dén viéc phai dung may dé stra chira. Chi tiét vé cac hu hdng trén may dugc mo ta trong

bang 4.7 duoi day.
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Bang 4.7: Thong ké cac thanh phan hu hong
Thiét bj Thanh phin
Al.1 B0 trdn tinh
Al. May dun A1.2 Vit dun
Al.3 Khuén phing
B1.1 Rong roc

B1.May cuon sgi | B1.2 Con lan ép

B1.3 Hop truc cudn soi

C1.1 B phan nang ha go

C1.2 Can bu stic cang

C1.May dét vai C1.3 Lugc tron gian soi
C1.4 Vong dét
C1.5 Thoi dét
D1.1 B phan dun
D1.May trang manh | D1.2 B0 phan lam ngudi( Con lan)
D1.3 May cudn
El. May may 2 dau | E1.1 Truc dan dong
bao E1.2 May khau

4.5.3. Phan tich 15i ciia thiét bi va anh huéng ciia 15

Phén tich hu hong cua thiét bi va anh hudng cua hu hong duoc trinh bay tai [PHU LUC 2].
Ldi c6 diém RPN >= 200, can wu tién

Nhirng 18i ¢6 diém 100 <RPN < 200, can chu y.

4.5.4. Phan loai hanh dong

Vi¢c phan loai cac hoat dong bao tri dugc trinh bay tai [PHU LUC 3].

C6 nhiéu loai 18i can c6 hanh dong phong ngira hodc khac phuc. Tuy nhién, diéu quan trong
1a phai wu tién cac hanh dong khac phuc dé dam bao hiéu suat thiét bi tot hon va giam tac

dong dén nang suat ciia nha may.
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Bang 4.8: 3s6t can thuc hién khéc phuc

Thiét bi | Chi tiét ‘ M5 ta su cd ‘ Nguyén nhin ‘ Cac hiéu irng RDN
Tron khong Dan dén mot
Bo de}l. Sai £¢ch Do 13i may phg qua du, }am
tron thanh phan bomm. van sai thanh phan 125
tiﬁh hoac tac dinh’luon dau ra dan dé‘n
May nghén khi : ong tron khong dong
dun dun. nhat.
o Dién tro gia
Khuon Khegnklggon/ nhiét hong, Bién dang l?é 150
phang pha A phan bo nhiét | mat san pham.
khong déu x
' khong chuan.
Long truc
quay hoac A o :
\ mon 0 lan Truc quay bi DQAcang SOL
Rong n z \ < 2 khong dat dan
gay rung lac, | léng hoac 6 Lo 180
roc - \ - dén dut sot,
, anh hudng lan b1 mon. o A A
May dén d6 cin khong dong déu.
cudn soi . g
SOI.
Hop A
truc I;?g;lkéﬁ);lf Truc quay bi | Ngurng hoat 216
cudn N : hong. dong.
. SOI.
sQi
Bo . \ <
han Ket hanh Ngung hoat
Eﬁﬁ Gay go. trinh hodc sai | dong cong doan 150
g V1 tri. sau.
ha go
, A \ Mon ranh . X A 1A - y -
May dét | Vong hodic lach Sai s0 trong | P9 bén chat vai 230
vai dét truc. vong quay. khong dat.
. L Gay tiéng on,
Thoi E}}]léi[ bclha Con lin thoi | chét luong soi 230
det | = e Y| bihong. vai khong dat
] yéu cau.
Cép nhiét X
Miy  |Bo  |khongdéu | Nhiétdodin | 180 raphe
, A N a2 pham, nhya
trang phan | hodc dong khong 6n déne khone dil 192
manh dun chay khong dinh. ANg Khons
&n dinh. do bam dinh.
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H¢ ]:héng diéu
Cudn Ich l({él;eg)bvlzriiiéu
May | truc hodc luc R Nhan hodc rach
A N . khién lyc . 4 | 168
cuén | cuon khong - mang.
diu cang hoat
' dong khong
chinh x4c.
Chuyén dong
mat dong
Truc n R R n o
x Léch truc tam, gay Khong khép vi
dan ) ; . 5 (140
n quay hong banh tri may.
dong < \ 1A
M4 rang va léch
ay duong may.
ey Pt chi lién o
. ) . May sai vi tri,
. tuc, bo miii Kim mon, co |, , X
May o % A anh huong dén
A may hodc cau truyén Z ) 51270
khau N . NIRRT S chat lugng san
léch duong dong loi. 2
pham.
may.
4.5.5. Tinh toan lai RPN
Béng 4.9: Tinh todn lai RPN
Thiét | Chi P Nguyén v ea RDN
bi tidt Mo ta sw ¢co nhan Cac hi€u irng | S 1 )
Tron kh@)ng Dan de,n mot
A . pha qua du,
R déu. Sai léch X, \ C
Bo thanh phan Do 161 may | lam sai thanh
tron i p bom, van phan dau ra 5 125 | 75
- hoac tac . X gA A
tinh - ) dinh lugng dan dén tron
, nghén khi A A
May don khgng dong
dun ) nhat.
Dién tré gia
Khuon Ke_::[ khlgon/ nhlf':t h?ng, Bién dang bé
hing phan b6 phan bo mit san pham 5 150 | 80
P khong déu. | nhiétkhong | '
chuan.
Long truc D0 cang soi
May Ron quay hoac Truc quay bi | khong dat dan
cudn € | mon 6 lan long hoac 6 | dén dut soi, 5 180 | 90
. rocC ~ Z - . \ A A
sQ1 : gdy rung lac, | lan bimon. | khong dong
anh hudng deu.
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dén do cang
SO1.

Hop n
: Ket, khong . \
OUC | on duge | LruC quay bl | Neung hoat 216 | 100
cudn . hong. dong.
) SOI.
sQ1i i
Bo N \ <
han Ket hanh Ngurng hoat
L Gay go. trinh hodc sai | dong cong 150 | 100
nang L
V1 tri. doan sau.
ha go
May Vong M?n rfmh Sai s6 trong | Do bén chat
AP B hoac 1éch . NS 280 | 150
dét vai | dét truc vong quay. vai khong dat.
- L, Gay tiéng on,
Thoi Thiet bi Con lan thoi | chat luong soi
. khong chay 1, v 1A 280 | 180
dét A bi hong. vai khong dat
chinh tam. A A
yéu cau.
Cap nhiét X
Bo |Kkhongdéu | Nhigtdodin | |01 PEC
phin | hodcdong |khongén | Poamh.Dhva 192 | 120
\ X o . dang khong du
dun chay khéng | dinh. N
2 do bam dinh.
Mé on dinh.
2y Hé théng
trang A .2
\ A 1A diéu khién
manh Cudn léch A
, 4 bién (EPC) < <
May truc hoac luc NP .z | Nhan hoac
N N N va diéu khién | \ 168 | 80
cudon | cuon khong N rach mang.
dou lyc cang hoat
' dong khong
chinh xac.
Chuyén dong
Truc mat dong
X Léch truc tam, gay Khong khop
dan X : . 140 | 100
A quay hong banh vi tri may.
dong
, i rang va l¢ch
May due
uong may.
may A
bt chi lién C
e . . May sai v1 tri,
. tuc, bé miii Kim mon, co |, \ £
May < % A anh huong dén
n may hoac cau truyén X ) 270 | 150
khau n : NS chat luong san
léch duong dong 161. 2
pham.
may.
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4.6. Buéc 6: Dé xuit phwong 4n va bao tri trén APPSHEET
4.6.1. P& xuit phwong an béo tri dwa vio chi sé6 RDN va lap lich bao tri
< D& xuit phwong an bio tri

Cac dang 156i dugc phan tich trong mo hinh FMEA sé& duoc tiép tuc phan loai dua theo cac
tiéu chi trong so d6 cdy logic. Muc dich cia budc nay 1a dé wu tién hon nita sy nhidn manh
va ngudn luc can danh cho timg dang 16i. Hinh 4.4 m6 ta cac tiéu chi danh gia trong so dd
cay logic

Ché do

I

Trong diéu kién binh thuong, cong

(1) Rd rang

nhan van hanh ¢6 nhan biét mot
van d€ nao dang xay ra khong?

Clo (2) An toan KTong @

Loi nay c6 gy ra van dé an

LAi tiém 4n
toan khong?

Quay lai ciy logic dé x4c dinh
xem 16i 1a A, B, hay C?

@ Co Kilang (3) Dimg

Ché d6 161 nay c6 dan dén nha may nging
hoat dong toan bo hay bo phan khong ?

Van dé an toan

| I
ko
| |

Vén d¢ dimg may Vin dé kinh té nho dén
khong dang ké

Hinh 4.4 So @ cay logic
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Qua trinh ra quyét dinh nay s& x4c dinh timg dang 15i thuéc mot trong ba nhom riéng biét:
(1) lién quan dén an toan, (2) lién quan dén ding may hodc (3) lién quan dén kinh té. N6
cling phan biét gitta 16i rd rang va 13i tiém an (d6i véi nguoi diéu hanh).

Cau hoi s6 1: Nguoi van hanh méy trong qué trinh lam viéc ¢ diéu kién binh thuong co
nhan ra diéu gi d6 co tinh bat thuong khong? Ly do cho cau héi nay 1a dé xac dinh cac 16i
c6 bi tiém an hay khong? Ldi trong cac bo phan ma khong nhén ra dugce 14 16i tiém an; trir
khi c6 hanh dong c6 chu y nao d6 dugc thuc hién dé tim ra chung, chung s€ khong bi phat
hién cho dén khi c6 yéu cau, va khi d6 ¢ thé d3 qua mudn. Do dé, cac 15i an sau nay phai
thuc hién bao tri phong ngira. Tuy nhién, cac 18i rd ring s& canh bdo ngudi van hanh hanh
dong, bao gom thuc hién cac budc can thiét dé phat hién va cach ly ché d6 16i néu ché do
d6 khong duoc nhin thay ngay 1ap tirc. Cu tra 101 “C6” dan dén cau hoi tiép theo trong cay
logic, con néu cau tra 161 “Khéng” chuyén dén thung D.

Cau hoi sb 2:” Ldi nay co gy ra van dé an toan khong?” dé cap dén thuong tich
hodc tr vong ctia nhan vién, tai chd hoic bén ngoai co so. Néu cau tra 161 co, thi 151 s&
duogc dat vao thung A. Cau tra 101 “Khong” s& dan dén cau hoi sb 3.

Cau hoi sb 3:” Ché d 151 nay c6 dan dén nha may ngirng hoat dong toan bo hay bod
phan khong?”, dugc dit ra dé phan biét don gidn gitra tinh kinh té 16m (thuong khong thé
chép nhan duoc) va tinh kinh té thdp hon (c6 thé chp nhan dugc trong it nhat mot khoang
thot gian hiru han). biéu nay dugc thuc hién béng cach tap trung vao viéc nha may ngung
hoat dong hodc mat ning suit. Cau tra 101 “Co” s& chuyén ché do 16i vao thung B. Cau tra
101 “Khong” cho biét rang ton thit kinh té 13 nho va dit chung vao thung C. Nghia 13,
phuong thirc hu hong vé co ban 1a ¢ thé chap nhan dugc cho dén khi ¢ co hdi tiép theo
dé khoi phuc thiét bi vé hiéu suit thong sb k¥ thuat day du. Khi qua trinh LTA két thuc,
moi dang 16i duoc chuyén dén LTA s& duoc phan loai la A, B, C, D/ A, D/B hoac D/C. Cac
ché d6 18i du rd rang hay tiém an, nam trong thung A s& uu tién hon thung B, thing B s&
uu tién hon thung C.

C6 cac phuong 4n bao tri dé lua chon nhu sau:

- Béo tri dy doadn (Predictive Maintenance — PdM): phuong 4n nay s€ dugc lya chon khi
cong nhan van hanh biét may c6 mot hu hong tiém an nao d6 c6 thé xay ra khi may dang

hoat dong binh thudng va bao tri sém s& gitup cai thién diéu kién san xuat.
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- Bdo tri phong ngtra (Preventive Maintenance — PM): phuong an nay s€ dugc lua chon khi
hong hoc xay ra s& khién cho qua trinh san xuét bi gian doan va khi thyc hién cong tac bao
tri sém s€ lam tang thoi gian may hoat dong.

- Bdo tri chu dong (Proactive Maintenance — PrM): phuong phap nay duogc lya chon khi
viéc hong héc c6 xay ra thi ciing khong 1am gian doan qua trinh san xuit va khi chi dong
thuc hi€én mdt cong viéc bao tri nao do thi sé khién may on dinh va it gap truc trac hon.

- Hoat dong dén khi hu (Run To Failure — RTF): phwong phap nay duoc lya chon khi

viéc chu dong bao tri mot bd phan nao d6 khong mang lai loi ich nao cho may.

Bang 4.10: D& xuit phuong phép béo tri cho may

Thiét | Thanh o o LTA Phwong
. N Chi tiét Nguyén nhan - )
bi phan 1|2 |3 |Loai| phap
Bo tron x. :
Al.l i Do 161 may bom, van dinh lugng | K | K | C | D/B PM
in
May — ‘ . ,
i Al.2 | Vitdun Mon ren hodc truc vit K|K|K | D/C PM
un -
Khuén Dién tré gia nhiét hong, phan bo
Al.3 ) _ X K|K|C| B/B PM
phang nhi¢t khong chuan
. Truc quay bi 16ng hodc 6 lan bi
B1.1 | Rongroc . K|K|C| D/B PM
mon
May . - .
Conlan | Do léch co khi hodc hong xi-
cuon | B1.2 | . ) K|K|K | D/C PrM
. ep lanh/10 xo0 ép
sQi
Hop truc c 1
B1.3 A .| Truc quay bi héng C/IK|C| B PM
cudn soi
B phéan
Cl.1 | nang ha Ket hanh trinh hoac sai vi tri K|K|C| D/B PM
go
Can bu A o
May | Cl.2 L Day dai bi chung K|K|K | D/C PrM
A strc cang
dét -
Luoc tron ) \
Cl.3 - ) Luoc gian khong déu K|K|K | D/C PrM
gian sgi
Cl.4 | Vongdét | Saisd trong vong quay C|K|C| B PM
Cl1.5 | Thoidét | Con lan thoi bi hong C|K|C| B PM
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Bo phan N L
DI1.1 i Nhiét do dun khong 6n dinh K|K|C| D/B PM
un
B6 phan
May lam Nhiét 36 bé mat con lan khong
D1.2 . . . K|K|K | D/C PrM
trang nguoi(con | dong nhat
manh lan)
Hé thong diéu khién bién (EPC)
D1.3 | May cudn | va diéu khién luc cang hoatdong |K | K | C | D/B PM
khong chinh x4c.
~ Chuyén dong mat dong tam, giy
Truc dan ] o L .
. El.1 . hong banh rang va léch duong K|K|C|D/B PM
May dong
may.
may . : = Z X
) | Kim mon, gay, co cau truyén
E1.2 |Maykhau | .. C|K|C| B PM
dong loi.

¢ Lap lich bao tri:

Cong viéc bao tri dinh ky s& xoay quanh cic mdc thoi gian khac nhau. Ky hiéu thoi gian:
ngay (Ng), tuan (T), thang (Th), quy (Q) va nam (N).

Bang 4.11: Ké hoach bao tri dinh ki cia may

Thiét bi

Thanh phan

Cong viéc

Thoi gian

May dun

B0 tron tinh

Thao bo trdn ra, v& sinh sach cac phén tron
bang nudc hodc dung moi.
Xt 1y chat dinh, nhét dung ban chai mém
hodc chét tay chuyén dung

Vit dun

V¢ sinh truc vit va xy lanh
Kiém tra khép nbi truc va 6 d&

Kiém tra ro ri dau, nudc hoac vat liéu

Khuén phang

V¢ sinh toan bd cum khudn

B6i tron toan bd cac co cau chuyén dong.

Siét chat cac bu léng, ¢ vit

Tuan
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Kiém tra 10 xo0, chdt dinh vi, bac dan huong

— thay néu hu hong.

May cudn

SO1

Rong roc

Béi tron truc quay

Kiém tra bac dan (vong bi)

Kiém tra rinh rong roc: xem c6 bi mon, nut,
gdy hay bién dang khéong.

Kiém tra chdt, bu 16ng, gbi d&

Con lan ép

Théo con lin dé vé sinh toan dién: Lam sach
ca phan trong va ngoai, kiém tra k¥ céc 18
dau, 6 truc

Do d6 mon bé mat con lin: Néu mon qua
gi61 han — mai lai hodc thay méi

Kiém tra khe ho gitra cac con lan

Hop truc

cuon soi

B6i tron cac 6 truc, bac dan hoic géi do
Kiém tra luc cang soi1 va do déng déu khi
cuon.

Siét lai cac bu 16ng, vit giir truc va nap hop.

Thay m& hodc dau bdi tron hoan toan.

Tuan

May dét

vai

Bo phan nang

ha go

Boi tron céc tryc truyén, cam, thanh truyén
bang dau boi tron chuyén dung.

Kiém tra d6 ro hodc long cac khép ndi, goi
do, bac dan.

Siét lai bu 16ng, chét lién két cua khung nang
ha go.

Po d6 dong pha ning ha giita cac go — cén

chinh lai n€u léch nhiéu.

Can bu strc

cang

Thao va v¢€ sinh truc quay, o truc ctia can bu.
Do luc cang soi tai nhiéu diém van toc khac
nhau, so véi tiéu chuan may.

Hiéu chinh hé thong diéu khién cing soi tu

dong (néu may hién dai).

Tuan
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Thay thé 10 xo hoic pit-tong khi nén néu thy

luc bu khong con 6n dinh.

Luoc tron

gian soi

Théo lugce ra kiém tra téng thé: do do mon
hodc bién dang cac ranh.

Thay thé lugc néu c6 >10% ranh bi mé, giy
hodc bién dang.

Kiém tra khung d& luoc c6 bi ri sét, long hay

léch vi tri khong.

Vong dét

Thao vong dét ra dé kiém tra k§: Po kich
thude khe ranh, so sanh voi tiéu chuan ban
dau. Kiém tra cac nan c6 bi cong vénh, giy,
mon khong.

Lam sach cac ranh sau hon béng dung cu
chuyén dung.

Thay thé vong dét néu bi hu hai nang hoac

bién dang.

Thoi dét

Vé sinh ray dan huéng thoi, lau sach bui ban,
dau mé cil.

Kiém tra d6 mon cua thoi (dic biét dau mii
thoi va ranh cudn soi).

Boi tron nhe ray din hudng néu may yéu cau
(theo hudng dan nha san xuat).

Kiém tra tinh trang dy quin soi trén thoi,

thay day méi khi can.

May trang

manh

B phan dun

Thao vit dun, xi lanh dé kiém tra mon, tray
xude: néu mon nhiéu can gia cong lai hoic
thay méi.

Kiém tra khép ndi giita motor va truc vit

dun.

Bo phan lam
ngudi(con

lan)

V¢ sinh k¥ con lan va céc khe ho xung quanh

bang dung dich tay rira phu hop.

Tuan
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Kiém tra va boé sung dau md cho bac dan, 6
truc con lan.
Kiém tra duong ong va van cap nudc lam

mat dé€ tranh tac nghén hoac ro ri.

Kiém tra va tra dau mo& cho cac bac dan, 0
truc, hop so.

Kiém tra hé thong diéu khién va cam bién

May cudn y \
Kiém tra cdc day curoa, xich truyén dong:
khong bi mon, cing ding tiéu chuan, thay
thé khi can.
Boi tron truc dan dong va cac bac dan béng
dau hodc m& chuyén dung.

Truc dan Kiém tra cac khdp ndi va bulong c¢6 dinh

) dong truc, siét chat néu bi long. Tuén
May may Kiém tra cac banh ring truyén dong néu co,

dam bao an khép tot.
V& sinh bui, lau may, kiém tra kim

May khéau

Boi tron, kiém tra cang chi, si€t oc

Céc may con lai cling s€ dugc ap dung bao tri trén Appsheet nhung thoi gian bdo tri s€ dai

hon so v&i cac may trén.

Bang 4.12: Ké hoach bao tri dinh ky cia cic may con lai

Thiét bi Cong viée Thoi gian
Lam sach bui, kiém tra van hanh co ban
My cép Kiém tra co khi, boi tron co ban Quy
liéu Kiém tra dong co dién: kiém tra tiéng kéu, d§ nong, dién trd
cach dién
May tao | V¢ sinh, kiém tra van hanh co ban Quy
mang | Kiém tra truc, do cch dién, kiém tra dao, cam bién nhiét.
Méy @ Vé sinh may, kiém tra nhiét d6, cam bién nhiét o, hiéu chuan Quy
néu sai léch.

SVTH: Nguyén Thi My Linh GVHD: TS. Huynh Nhat T6 59



Xay dung hé thong bao tri théng minh bang phwong phdp RCM va Google Appsheet

Tra md tryc, ki€m tra dong co, cdm bién nhiét.

May k€o | V¢ sinh rulo tranh tinh trang bam bui, gidy, keo bam. Quy
dan Tra mé truc, kiém tra cam bién, diéu chinh lyc kéo
V& sinh truc in, bon muc, kiém tra chat luong ban in. V€ sinh
bé mit truc in, dao gat va bo phan tiép xuc vo1 bao.
May in bao | Tranh ¢é muc kho bam, gdy hu truc hodc lem mau. Thang
Tra mo truc
Kiém tra co cau kéo giéy, can chinh tranh 1éch bao hoac Iéch
mau.
Vé sinh truc keo, bon keo, kiém tra ap luc dan. Tranh dé keo
May dan | kho bam trén truc hodc trong dng dan — d& gay tic nghén. Théng
keo Kiém tra nat ding khan, cong tac hanh trinh tai cac vi tri tiép
xuc tay. Pam bao che chan ving quay va noi c¢6 keo nong.
May tao 13 Vé: sinh }(im duc, kiém tra ’Vi tri 16 duc, tiéng dong co. Thay ,
thoat khi | the khi 16 duf: khong cc‘)’n sac hodc xuyén thing Quy
Tra md co cau quay, si€t co khi.
Lam sach bui gidy, keo du, dic biét & ving truc gip va dan
mép, V& sinh dao cat, truc ep dé tranh ket hodc mai mon
May tao | khong déu. Quy
héng bao | Tra mg truc, kiém tra va can chinh truc tao hong, dao gép,
tryc ddn mép dam bao dudng gap déu, khong léch, khong
rach.
Mé}’ ¢p | Vé sinh san may Théng
kig¢n Tra m& truc, kiém tra hanh trinh xi lanh
My tao Vévsinh san may
nep héng Kiém tra co khi, boi tron co ban Quy
bao Tréanh tinh trang ri, 1au ngay khong v¢ sinh may s€ cing, khi

dong gbi cong nhan s€ ton nhiéu suc luc.
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Tuy nhién, thoi gian bao tri s& duoc thiét ké lai dé khong con day dic nhu giai doan dau,
khi can kiém tra k¥ ludng cac hu hong va nguy co tiém an dan dén su cd. Sau mot thoi gian
van hanh va thu thap dir li€u, bang lich trinh bao tri s€ duogc diéu chinh, kéo dai khoang
cach giita cac 1an bao tri dé phu hop hon véi tinh trang thue té cua thiét bi, tir d6 tdi wu hoa

hiéu suit va giam thiéu gian doan san xuat.
4.6.2. Bao tri tréen APPSHEET

4.6.2.1. Dit li¢u dau vao

Trudc khi tao ra duwge mot app bdo tri thong minh va hién dai cho vicem ta can chuan bi
cac dir li¢u dau vao cho app

Ta s& chuan bi dir liéu dau vao trong muc Data cia APPSHEET, ngoai ra minh ciling c6 thé
st dung dir liu tai trang tinh EXCEL. Nhung néu nhap dir liéu tai Data cuia APPSHEET
s& tao duoc nhiéu kiéu dit liéu va viée luu trit cling tai APPSHEET s€ thuén tién hon.

e Ma bdo tri
"7 DULEU
Thiét bi + Add Table
+ S @ Saved View 1 v = Grid ~ 533 Config gp Group = F

i D Maba ft

a bdo tri
Types
D EnumlList v

tam 1
|

B LongText -
Allow other values

Add value

Hinh 4.5 Dir liéu dau vao vé ma bao tri
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Cac thao tac thuc hién ¢ c6t nay nhu sau:

» Tao cot = Name: Ma bao tri = Type: chon Enum List — Item type: Chon Long Text
— Save

Dit liéu ma béo tri ndy s& cho phép nguoi st dung ghi mé bao tri cho mdi lan sir dung. Ma
bao tri s€ theo nguyén tac MO1, M02, M03,...M10, M11,...... Mnm. Mdi mot may s€ co
nhiéu mi bao tri khac nhau cho mdi 1an bao tri. Nhung tit ca cac mé bao tri cho ting dot
bao tri 12 khong gidng nhau.

Vi du:

May cép liéu c6 thé c6 ma bao tri M0O1, M15, M29, M34,.... theo ting thodi diém béo tri
khac nhau, Cac may con lai cting nhu thé. Dit liéu vé cac ma cudi cung s¢€ hién 1én, nén khi
ta nhap tiép ma dir liéu s& nhép s6 tiép theo ma khong s¢ tring

o K¥ su bdo tri

7 DULIEU

Thiét bi 4 Add Table

+ © @ Saved View 1 - Grid « @ Config & G

D Ky su bao... rang
Ky su bao tri
Type*
O EnumlList v
tem type*
B LongText -

Allow other values

Add value

Hinh 4.6 Dix liéu diu vao vé kj su bao tri

Cac thao tac thuc hién ¢ c6t nay nhu sau:
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» Tao cot » Name: K su bdo tri = Type: chon Enum List = Item type: Chon Long
Text - Save

Dt li€u ¢ cot ndy s& cho ta biét dugc té€n k¥ su s€ thuc hié€n cong viéc bao tri ngay hom do.
Bat ctr k¥ su nao khi dugc cap quyén truy cap va co trach nhiém trong doi ngti bao tri may
moc cua cong ty Vicem déu c6 thé thuc hién va dién tén vao day.

O day tén k¥ su o thé trang lip cho mdi lan bao tri. Viéc thé hién tén 1én khung bao tri 1a
mot didu hét strc can thiét vi no thé hién sy co trach nhiém trong cong viée bao tri

Vi du:
Ngay 1/5/2025- May cp liéu — k¥ su bao tri 1a Linh
Ngay 1/5/2025- May dun- K¥ su bao tri 1a Linh

e Thong tin so bd cuia may

7 DULIEU

+ 6 O  SavedV . = Gr @ Connig b Group = Flter AZ Sont +
» =D = Tén thié bi =] Thing =3 ki thud = Hnh énh = BOphén = Thn subt
4 LWD04 May u ‘Model 2005 Kidu dang Starex 20 s wwiw tekstilportal comyse Too 500 Hang quy
5 LWD0s May kéo dan ‘Model 2005 Kidu dang Starex 20 fitps/ backihicpphuos.comyup Too sol Hang quy
6 LWWD06 May cugn son ‘Model 2005 Kidu dang Starex 20 s www tekstiiportal comyse Too sl Hang tudn
7 Lwoo? My dét 6 thoi (M) ¥nt 800 mm - 1500 mm dang v htips/4.0p blogsput.comy-JeFy pat Hang tudn
& Lwooe May dét 6 thol (M2) ¥Knd 300 mm - 1500 mm dang v nups//4 o Mogspot.cony-lerl) Dét Hang tudn
e LWoDo Méy dét 6 thol (M3) ¥Knh 800 mm - 1500 mm dang v nnps4 o blogspat comy-lefl) Dét Hang tuan
10 LWOo10 May dét 6 thol (M4) K 800 mum — 1500 men dang v RS 4 bo blogspot conmy-ef Dép Hang twén
17 won Méy dét & thol (M5) ¥h( 800 mim -~ 1500 mm dang v HURE/4A L0 Dlogspat cony-eFl) Dét Hang twan
12 Lz May dét & thol (M&)  Kh& 800 mm - 1500 mmdang v htips//4 bo.blogspat.comy-defl Dét Hang tudn
13 w013 Méy dée & thoi (M7) ¥hE 800 mm - 1500 mm dang v hps4 bo bogspat.comy-leFU Dét Hang tudn
14 W14 May dét & thoi (M8) ¥h& 800 mm - 1500 mm dang v htips./4.bp.blogspat.comy-JeFy Dt Hang tuan
15 LWo1s May trang manh KP ‘Model 2005 Kiéu diang Starex 20 nipaddatiech.comr/wpconte Trang mang KP Hang tudn

Hinh 4.7 Dir liéu dau vao vé ID, tén, thong s6 ki thuat, hinh anh, b phén va tan

suat bao tri

Céc thao tac thuc hi¢n ¢ ¢t nay nhu sau:

> Tao cot » Name: ID/ Tén thiét bi/ Thong sb ki thuat/ B6 phan/ Tan suat — Type:

Chon Long Text — Save
» Tao cot = Name: Hinh anh — Type: Chon Url = Save
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Dit liéu & ¢ot ID 1a dit 1iéu mic dinh, cac ma ID s& duogc cai mic dinh, khi ta tién hanh tim
thi thay vi tén ta c6 thé nhap ma ID dé hién ra may d6. Ma s& dugc cong ty quy udc trude
khi tao ra.

Vi du: Méy cap liéu — M3 ID c¢6 dinh 1a LW001
M4y 1 — M3 ID c¢b dinh 1a LW004

Cac dir li€u con lai & ph?m nay la cac dir liéu mac dinh da duoc xéac dinh va xay dung trong
bao c4o. Phan nay chi can chinh thudc tinh cua cot phit hop véi dit liéu thi s& nhap d& dang.

e Thuyc trang

® Thue trang

® Enum -

© Dropdown -
Az D

v+ Chuabdotri X

- Tienhanhbaotn X

Hinh 4.8 Dit liéu diu vao vé Thue trang

Céc thao tac thuc hién & ¢t nay nhu sau:

» Tao cot = Name: Thuc trang— Type: chon Enum — Item type: Chon Dropdown —
thém 2 muc: Chua bao tri va tién hanh bao tri — Save

Cot "Thuc trang" trong bang dir li¢u c6 chirc nang giup nguodi dung theo ddi va quan ly tinh
trang hién tai cua céc thiét bj mot cach rd rang va chinh xac. Véi kiéu dit liéu Enum va dang
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hién thi Dropdown, cot nay gidi han nguoi dung chi co thé chon céc trang thai dugc dinh
nghia sin nhu “Chua béo tri” hodc “Tién hanh bao tri”.

Viéc sir dung cot ndy gitip ngudi quan Iy dé dang giam sat toan bo hé théng thiét bi, xac
dinh thiét bi nao chua béo tri can bao tri, thiét bi nao da dugc xir 1y, tir d6 1ap ké hoach va
diéu phdi cong viée hiéu qua hon.

Vi du: May dun — K§¥ su bao tri: Linh — Ngay béo tri 1/5/2025 — Thyc trang — Néu ca d6
xong ngung téi may dun chua bao tri thi chon Chua bao tri dé ca tiép theo phan b bao tri
hop 1y.

e Ngay bao tri

Y DULIEU

Thiét bi -+ Add Table

Grid v §83 Config & Group = Filter AZ

4
11

+ S @ Saved View 1

= Tan suét & [ Ngay bao tri C
Name
ey quy e | Ngay bao tri
Hang quy — Type*
Hang tuan O Date M
Hang tuan
Cancel
Hang tuan

Hinh 4.9 Dit liéu diu vao vé ngay bao tri

Céc thao tac thuc hién & ¢t nay nhu sau:
» Tao cot = Name: Ngay bao tri = Type: Chon Date — Save

Cot "Ngay bao tri" trong bang dir liéu dugc dung dé ghi lai thoi diém cu thé ma mdi thiét
bi duogc bao tri, dira theo tan suit da thiét lap nhu "Hang tudn" hodc "Hang quy". Dit liéu &
cot nay duoc dinh dang kiéu ngdy thang (Date), gitp viéc quan 1y tré nén truc quan, dé loc,
sép xép va theo ddi. Muc tiéu cua cot 1a hd trg lap ké hoach béo tri hiéu qua, dam bao cac
thiét bi ludn trong tinh trang hoat dong tét, giam thiéu thoi gian gian doan do sy cd, dong

thoi phuc vu cho viée thng ké, danh gia hiéu qua cong tac bao tri trong thoi gian dai.
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Ngoai viéc gitip theo ddi lich str bao tri, cot ndy con 1a co sd dit liéu quan trong dé tinh toan
ngay bao tri tiép theo dya trén tAn sut dugc chi dinh ¢ cot "Tan suat" nhu "Hang tudn"
hoic "Hang quy". Thong tin ndy gitip hé thdng ty déng nhic lich bao tri tiép theo, hd trg
lap ké hoach bao tri chu dong, tir d6 nang cao do tin cdy va hiéu qua van hanh cua thiét bi,

d6ng thoi giam nguy co hong hoc dot xuit.

e Tinh trang may

7 DULEU

Thiét bi -+ Add Table
+ © W  Saved View1 v~ = Grid v+ {8 Conflg £ Group = Filter

= Tan suat © Tinh trang

gy o rong ]

Hang quy

Hang tuan © Enum ~

Hang tuén 1om type-
® Dropdown -
Hang tun

Hang tudn AZ

[N

Hang tudn
Add option

Hang twan

H&ng lua.n {— L‘,]‘C':‘ “

Hana tusn
Hinh 4.10 Dir liéu dau vao vé tinh trang bao tri
Cac thao tac thuc hién ¢ cot nay nhu sau:
» Tao cot - Name: Tinh trang— Type: chon Enum — Item type: Chon Dropdown —
thém 2 muc: Fail va Pass — Save
Co6t "Tinh trang" dugc dung dé theo doi trang thai cua mot muc hodc nhi¢ém vu trong ing
dung, vi du: mdt cong viéc, du an, hodc bai kiém tra.
Véi hai gia tri "Pass" va "Fail", cot nay giup ngudi dung dé dang phan loai va danh gia két

qua (thanh cong hay that bai).
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Kiéu Dropdown dam bao ngudi dung chi chon duoc cac gia tri di dinh sdn, tranh nhap sai

va giup dir liéu déng nhat.

Mau séc (d6 cho "Fail", xanh cho "Pass") hd tro nhan dién truc quan, tién cho viéc phan

tich hoac bao cao.

Thiét bi {+ Add Table
+ S O Saved View1 v = Grid v {8 Config dp Group = Filter AZ Sert
= Tan sual O Bao cao tuinh trang |
Hang quy Bao céo tinh trang L
Hang quy Type*
Héng tulin O EnumlList v
Hang tuan
B LongText v
Hang tuan
Hang tudn Allow other values
Hang twén
: v Add value
Hang tuan
Hang s cancel “
Hang tuan

Hinh 4.11 Di liéu dau vao vé bao cdo tinh trang bao tri

Céc thao tac thuc hién & ¢t nay nhu sau:

» Tao cot = Name: Bao céo tinh trang — Type: chon EnumList — Item type: Chon
LongText — Save

Cot "Béo cdo tinh trang" duogc dung dé€ luu trit va quan 1y nhiu trang thai hodc ghi chu lién
quan dén mot muc dir liéu, vi du: bdo céo trang thai cia may bdo tri, cong viéc minh bao
tri may do,....

Vi kiéu EnumList, ngudi dung cé thé chon nhi€u gié tri cung lac.

LONGTEXT cho phép céc gia tri trong danh sach 13 van ban dai, phu hop dé mo ta chi tiét
trang thai hoac tinh huéng.
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Tuy chon "Allow other values" gitip linh hoat hon, cho phép nguoi dung thém trang thai

tuy chinh khong co6 trong danh sach mac dinh.

Cot "Béo c4o tinh trang" giup ngudi dung ghi nhan va quan 1y nhiéu trang thai chi tiét duéi

dang van ban dai, voi kha nang tuy chinh linh hoat.

e Ngay bao tri tiép theo

T DULEU

Thiét bi + Add Table

+ © ‘D Saved View 1 - Grid ~ {83 Config &£ Grou

™ Ngay bdo triké ..

- | gay bdo tri ké tiép

e

Date v

8
Cancel

Tao soi

Hinh 4.12 Dir liéu dau vao vé ngay bio tri tiép theo
Cot "Ngay bao tri ké tiép" cho thiy cot nay luu trit ngay du kién cho 1an béo tri tiép theo
cta thiét bi, may moc hodac hé théng. Dir liu s¢ co6 dinh dang ngay thang (vi du:
05/06/2025), pht hop dé quan 1y va phén tich theo thoi gian.

Cot nay giup ngudi dung biét khi nao can thyc hién bao tri tiép theo, dam bao thiét bi/hé
théng hoat dong 6n dinh.

Dir liéu ngay thang cho phép dit canh bao hoic nhac nhd trudc ngay bao tri, tranh bo 15
lich trinh. Biét trudc ngay bao tri gitip phan bo nhén Iyc, thiét bi va thoi gian hop 1y, tranh
xung dot lich trinh.

Lén ké hoach bao tri dung luc gitp giam thiéu thoi gian thiét bj ngimg hoat dong, ting hiéu

suat van hanh.
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7 oUutu ® @ & e o
+
+ C = ¢ 4 = L o « O Q
» I Tant & ™ e h ant B2 ph 2 KY Sur o M.
' { LAom May cfip Wy Model 2005 ¥y carg Starex 20 Dips ey, 1edstiponal pomise Too s
2 Lwoa ) Méy &in Modei 2005 s 88ng Stapex 20 RS wern ek Too &
1 LWwood Méy 120 méng P ntps Too
4 Lweos Miy o g weni bt ooral oo e Too sol |
S LwWas Miy kb0 dir hnga s heobibienehiucc oo ud Too s |
6 Lweos My cudn st Mol 7008 Kaks abrg Stwex 20 Ditswand debastipoctal ooy ee
7wy Miy S 6 s (M) K1G BO0 ram ~ 1500 i dang v Dtus. del
1 Lwoos My o Mz K16 DO rmam ~ 1500 mm dong v s bp bice et
W03 My ot 6 hol (M3)  XhE DOO mm - 1500 mm dong v nitps 4 bpb Dt
10 wote Miy 3016 ol (W) Khé 800 mm -~ 1500 mm dang v s L ADp Rcgipotoo ey Dt
1t wan May 31 6 hol (M5 Khi 800 mm - 1500 mm dang v s 400 bicaspotoony eFy Dt
12 Lwan Miy &01 6 han [ME) K0 BIO mm -~ 1500 iem dang ¢ IS LA DS GAbaLLONY MU (818

Hinh 4.13 Dir liéu dau vao tong quan
Sau khi thanh 1ap xong trudng di liéu, ta tién hanh nhan vao biéu tugng App bén goc phai
man minh va chon New Appsheet App. Ngay tirc khic s& cho ra 1 app bao tri cta riéng

minh theo dir liéu da nhap.
4.6.2.2 Appsheet bao tri cho Vicem

Sau khi nhap dit liéu vao AppSheet, ngudi dung can thuc hién mot sé bude cai dit quan
trong dé hoan thién ung dung bao tri. Pau tién 1a kiém tra cdu tric dit liéu trong muc Data
> Tables, bao gom thiét 1ap quyén truy cép (doc, thém, sira, x6a), xac dinh ding kiéu dir
liu cho timg cot (nhu Date, Ref, Enum), va chon mot cot khoa (Key) duy nhat cho mdi
bang. Tiép theo 1a thiét 1ap mdi quan hé giita cac bang bang cach dung kiéu dir liéu Ref
trong muc Data > Columns d¢ tao lién két, gitip hién thi danh sach chon (dropdown) va gan
két thong tin lién quan. O phan giao dién (UX > Views), can tity chinh cac loai view nhu
Table, Form, Detail, Dashboard,... d¢ phii hop véi muc dich sir dung, dong thoi c6 thé s
dung Slice néu can loc dit liéu. V& luéng cong vi¢e, trong Behavior, nguoi dung co thé tao
Actions nhu nat "Panh dau di bao tri" hodc "Gui email", va thiét 1ap Automation dé gui
thong bao, tao lich bao tri dinh ky, hodc bao cdo tu dong. Cubi cling, trong phan Security,
can bat ché d6 yéu cau ding nhap (Require Sign-in) va phan quyén truy cip theo nguoi
dung dé dam bao an toan dit liéu, dic biét néu ing dung duoc ding trong mdi trudng to

chuc hoac doanh nghiép.
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= S ThidtbiApp

i= EQUIPMENT

] CALENDAR

I MANTENCE

I THONG &£ BAO 18I
(O Avcu

[E]  reedback

App Galbery

EQUIPMENT

My 190 ming P
LWOS3

Miry 064 6 thoi (1)

Itmj_ Lwoo

phan chinh:

EQUIPMENT

My cap héu
Lwom

LWOG

My

LWNos

ﬂ = My kéo din
. = LWnos

1 acal

Q. Sewoh FUIPVENT

Hinh 4.14 Giao di€én bao tri trén Appsheet

»

-

Méy cip lidu

May cip Su

Lwik

Madel 20085 Kigu déng Starex 2015 Cong sult it 1400 gidy / 450 ky
264 Tbu quan ex 200 moded

Too sed

Hang quy

Hinh 4.15 Giao dién cac thiét bi ciia xwéng can bao tri
Giao dién cac thiét bi bao tri trong ing dung AppSheet dugc thiét ké tryc quan, gom hai

Danh sach thiét bi (bén trai): hién thi tén thiét bi, ma ID va hinh anh dai dién. Nguoi

dung c6 thé chon nhanh ting thiét bi.
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Chi tiét thiét bi (bén phai): hién thi diy du thong tin nhu tén thiét bi, ID, thong s ky

thuat, b phan st dung va tan suit bao tri. Hinh anh 16n cua thiét bi duoc hién thi

Giao dién nay gitp ngudi dung dé dang tra ctru va quan 1y thong tin timg thiét bi trong qua

trinh bao tri.nd1 bat & dau muc.

Month

Hinh 4.16 Giao dién lich hing ngay dé theo déi bao tri

Giao dién lich trong AppSheet hién thi dudi dang calendar view theo thang, gitip nguoi
dung d& dang theo ddi va quan 1y cac lich bao tri. Giao dién c6 cac ché do xem theo ngay,
tuan, thang va nit “Add” dé nhanh chéng tao méi lich hen. Cac ngay dugc sap xép 16 rang

theo thir, phu hop cho viéc 1ap ké hoach va nhic nho cong viéc bao tri thiét bi.
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Day 1a phiéu bao tri cho k¥ su bao
tri. Phiéu nay s& bao gom céc di

liéu phai nhap sau:

+ K¥ su bao tri

+ Ma bao tri

+ Tén thiét bi béo tri

+ Hinh anh bao tri

+ B0 phan

+ Thyc trang

+ Ngay bdo tri hién tai
+ Tan suét bao tri ciia may do
+ Tinh trang may

+ Bdo cao bdo tri

+ Ngay bao tri tiép theo

Riéng ngdy bao tri tiép theo da
duoc cai dat tu dong nén khonh

can phai nhap.

Sau khi nhap xong ditr liéu s€ duoc
lru va chuyén qua xem théng ké
bao tri. Tai day ta sé biét duge

phan trim bao tri pass/fail.

May cip ligu

Hisk moh

Tién hanh bao tri

01/05/2025

i}

il

Hinh 4.17 Phiéu nhap bao tri
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= THONG KE BAO TR

THONG KE BAO TRI Data

Tinh trang
B ol @ Pass

m =i

Hinh 4.18 Théng ké bao tri

Biéu d6 trén thong keé tinh trang béo tri Pass/Fail trong AppSheet, khong chi gitp quan sat
nhanh ty 18 thiét bi hoat dong tSt sau bao tri, ma con ¢ nhidu céng dung quan trong trong
quan 1y bao tri:

Theo d&i hiéu qua bao tri: Ty 1é "Pass" cao cho thdy cong tac bao tri dang hiéu qua, ngugc
lai ty 1¢ "Fail" cao canh bao can xem lai quy trinh hodc chat lugng bao tri.

Phén tich xu huéng 13i: Giup phat hién thiét bi thudng xuyén gip su cd, tir d6 c6 ké hoach

kiém tra, thay thé hodc nang cap phu hop.

HO tro ra quyét dinh: Dir liéu truc quan hd tro ki thuat vién, quan 1y va ban lanh dao trong

viéc 1ap ké hoach, phan b6 nhan sy va ngan sach bao tri.

Ting tinh minh bach: Bdo c4o rd rang, dé chia s¢ véi cac bo phan lién quan, gitip cai thién
giao tiép va minh bach hoa hoat dong van hanh.
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| X oy

Tén thiét bj D Tinh trang Ngay bao tri Bdo cao tinhtran_  Ma bao tri 8¢ phan
Méy din Pass 01/6/2025 On M02 Tac sol
May tao mang Pass 01/5/2025 Van hoat dong 16 MO03 Tao soi
May U Pass 01/5/2025 Vén hoat dongtd.. MO4 Tgo sol
May cdp ligu Pass 01/5/2025 On MO1 Tao sgi
May Dét Pass 02/5/2025 Van hogt dong td.. MO8 Dét vai

May trang manh KP Pass 06/6/2025 On M09 Trang 1

aotri Bo phan Hinh anh Ky su bao tri Thyc trang Ngay bao tri ké tiép
Tao soi Link Tién hanh hao tri 08/6/2025 >
Tao sol Linh Tién hanh bao tri 30/7/2025 >
Tao s Linh Tién hanh bao tri 30/7/2025 >
Tao s Linh Tién hanh bao trl 30/7/2025 >
Dét val Quyén Tién hanh bao tri 09/5/2025 >
Trang manh KP = Quyén Tién hanh béo tri 13/6/2025 >

< -

Hinh 4.19 Lich sir thong ké bao tri tinh trang Pass
Lich str bao tri trén AppSheet cung cap thong tin chi tiét va c6 hé thong vé cac hoat dong
béo tri thiét bi, giup ngudi ding quan 1y va theo ddi tinh trang may moéc hiéu qua. Dua trén
hai hinh anh lich sir bao tri, ta thdy duoc cac thong tin quan trong nhu tén thiét bi (May dét,
May tio mang, May ubn, May cit liéu, M4y dét manh man KP), trang thai (déu & trang thai
"Pass" hodc "On"). Ngoai ra ta con co thé thay dugc ngay bao tri tiép theo, ngay bao tri nay
s& duoc thong bao trudce 3 ngdy chuan bj bao tri.
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<« % Q G
Tén thidt bj 1D Tinh trang Ngay bdo tri Bdo cdo tinh trgn..  Ma bdo tri B phin
May cudn sol Fall 01/5/2025 Can thay thé nhig.. MO06 Tao so
May dét Fal 01/5/2025 Hét ca ma: Béptuc  MO7 Dét vai
Méy dan keo Fail 06/5/2025 May ddng keo va M13 Dén ke

Q &8 C
o tri Bo phin Hinh dnh K§ su bdo tri Thye trang Ngay bdo tri ké tiép
Too sol Linh Tign hanh bdo 1 08/5/2025 >
D¢t vii Linh Chua bao tri 08/5/2025 >
Dén keo Quyén Tién hanh bido v ® 05/6/2025 >

Dua trén hai hinh anh lich sir bao tri, ta nhan théy cac thiét bi nhu May cudn soi, May dét,

va May dén keo co trang thai "Fail", phan anh c4c van dé can khac phuc

Hinh 4.20 Lich sir thong ké bao tri tinh trang Fail

Nhitng may c6 ngay bao tri tiép theo gan vdi ngay bao tri hién tai tir 3 ngay db lai s& hién
1én mau do. Piéu nay hd tro viéc 1ap ké hoach sira chita kip thoi, dam béao thiét bi hoat
dong 6n dinh va giam thiéu gian doan san xuat.
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% Bén canh d6 em d3 lién két Appsheet qua dién thoai dé thuan tién cho viéc bao tri
thudong xuyén: thay vi cAm lap bét tién thi minh vira bao tri vira check 1én dién thoai

s€ gon va tién dung hon.

W TE

B @ & - R EQUIPMENT Q @ C

BAO TR shared by ‘
nguyenthimylinh0214@gmail.co ‘ May cip lidu
m

;‘\pp?.f- oot &« o May don

A

May tao mang P

May U

"BAO IR

May kéo dan

May cudn soi

4@*- Mdy dét 6 thol (M1) °

i= @ .
DANMH SACH  THONG Xi
EQUIPMENT CALENDAR MAINTENCE pAG TR HAO THI

Hinh 4.21 Giao dién Appsheet trén dién thoai
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CHUONG 5: PANH GIA TiNH HIEU QUA CUA HE THONG
5.1. Két qua sau khi thuc hién bao tri

5.1.1. Ky vong vé hi¢u qua vé thoi gian ngirng may ( Ky vong)

Bang 5.1: S liéu ky vong hiéu qua vé thoi gian ngimg méy khi thuc hién ké hoach

STT May Thot gian ngung méy Thot gian ngung 'méy Muc giam
trude ke hoach (gio) sau ke hoach(gio) (%)
1 | May dun 279.1 155.5 44.29%
2 | May cudn soi 371.9 210.8 43.32%
3 | May dét (M1) 352.8 205.2 41.84%
4 | May dét (M2) 348.7 202.2 42.01%
5 | May dét (M3) 506.2 263.3 47.98%
6 | May dét (M4) 279.1 153.5 45.00%
7 | May dét (MS) 473.6 253.1 46.56%
8 | May dét (M6) 109.9 63.7 42.04%
9 | May dét (MS) 234.5 137.3 41.45%
10 | May trang manh KP 358.2 207.3 42.13%
11 | May may thu cong 202.5 125.4 38.07%

Th&i gian ngirng may

May May May May May May May May May May May

duin  cudon  dét dét dét dét dét dét dét trang may

sgi  (M1) (M2) (M3) (M4) (M5) (M6) (M8) manh thu
KP  cong

Thoi gian ngiing may trudc ke hoach (gio) ™ Thoi gian ngirng may sau ké hoach(gio)

Hinh 5.1 Mirc chénh léch vé thoi gian ngirng may truéce va sau ké hoach
Sau khi 4p dung phuong phap RCM, thoi gian bao tri ngoai ké hoach giam di déng keé, thoi
gian ngimg may giam trung binh 50.24% so v6i khi chua ap dung ké hoach. Cho thay vé

mit nglmg may dot xuit, ké hoach nay c6 kha thi.
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5.1.2. Ky vong hiéu qua vé d tin cay

Bang 5.2: Ky vong hi¢u qué vé kha nang sang sang va d¢ tin cay cua cac may

STT May Thd (gi®) | Tnm (gid) | MBTF | MDT | A(%) | R(%)
1 | May dun 7310.4 150.5 | 430.02 | 8.85 [97.98% | 57.23%
2 | May cudn soi 7217.6 205.7 | 313.81 | 8.94 [97.23% | 46.54%
3 | May dét (M1) 7236.7 2002 | 27833 | 7.70 |97.31% | 42.22%
4 | May dat (M2) 7240.8 197.8 | 329.13 | 8.99 |[97.34% | 48.23%
5 | May dét (M3) 7083.3 2633 | 28333 | 10.53 |96.42% | 42.87%
6 | May dét (M4) 7310.4 153.5 [ 33229 | 6.98 |97.94% | 48.57%
7 | May dét (M5) 7115.9 253.1 | 273.69 | 9.73 |96.57% | 41.61%
8 | May dét (M6) 7479.6 61.7 53426 | 4.41 [99.18% | 63.81%
9 | May dét (M8) 7355 1373 | 668.64 | 12.48 |98.17% | 69.84%
10 | May trang manh KP | 7231.3 187.6 | 361.57 | 9.38 |97.47% | 51.49%
11 | May may thii cong 7387 1254 | 263.82 | 4.48 |98.33% | 40.26%

Bang 5.3: Muc chénh 1éch vé A% va R% sau khi thuc hién bao tri c6 ké hoach

. Mirc do chénh léch

STT May A(%) R(%)
1 | May dun 1.66% 29.44%
2 | May cudn soi 2.13% 26.27%
3 | May dét (M1) 1.96% 22.53%
4 | May dét (M2) 1.94% 25.73%
5 | May dét (M3) 3.09% 27.35%
6 | May dét (M4) 1.62% 19.84%
7 | May dét (MS) 2.81% 24.30%
8 | May dét (M6) 0.63% 28.00%
9 | May dét (M8) 1.26% 35.77%
10 | May trang manh KP 2.19% 30.47%
11 | May may thu cong 1.00% 20.56%

Sau khi ap dung phuong phap RCM, Kha ning sin sang va do tin cdy ting 1én dang ké. N6
duogc thé hién trong [ PHU LUC 4.
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5.1.3. Ky vong hiéu qué vé mic chi phi
Chi phi dé thuc hién ké hoach bao tri bao dudng may moc bao gom:
- Chi phi nhén cong
- Chi phi phu ting thay thé
- Chi phi dau, m& boi tron may
Bang 5.4: Ky vong chi phi béo tri trudc va sau

STT | Hang muc trudc Chi phi trwéce Hang muc sau Chi phi sau
Chi phi nhan con Chi phi nhan con
2 P £ | $43,500.000 - £ | $36,000.000
(1 ngay 3 ca) ( T 2-3 ca)
Chi phi phu tun Chi phi phu tun
3 P A’p H S $56,140.000 P A’p H e $38,500.000
thay thé thay thé
Chi phi dau, m& boi Chi phi dau, m& bbi
4 $4,151.105 $3,126.884
tron tron
5 TONG $103,791.105 TONG $79,626.884

So v6i chi phi ké hoach bao tri ban dau ( 96,291,105 dong), tong chi phi giam duoc
24,164.221(ddng).
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CHUONG 6: KET LUAN VA KIEN NGHI
6.1. Két luan

Duya trén nhitng kién thtrc da duoc hoc tir mon quan tri san xuat va quan 1y bao dudng trong
cong nghiép, ciing véi trai nghiém thuc tap tét nghiép tai Xi nghiép san xuat v bao xi mang
Pa Ning thuéc Cong ty C6 phan Vicem Vat liéu Xdy dung Pa Ning (COXIVA), em nhan
thdy céc lang phi vé thoi gian ngimg may anh huong 16n dén ning suét va chi phi tai xudng
san xudt vo bao xi mang KPK. Tuy nhién, ké hoach bao tri hién tai cua xi nghi¢p van chua
dat hiéu qua t6i wu.

Qua qua trinh nghién ctru va hoc hoi, du con nhiéu han ché, em da dat dugc mot s6 két qua

sau:

« Ap dung phuong phap béo tri 1y do tin cdy 1am trung tim (RCM) dé lap ké hoach
bao tri may moéc, gitip giam dang ké thoi gian ding may, dong thoi 1én lich thay thé

va boi tron hi¢u qua, dam bao chirc ndng méy moc.

« Sir dung FMEA dé phén tich hu hong va tac dong cua cac dang hu hong dén hé
théng san xuat, tir d6 khéc phuc su cd kip thoi.

« Ap dung bao tri théng minh hon cho may, sir dung APPSHEET dé béo tri.
Nhitng két qua trén 1a nho sy hudng dan tan tinh tur thﬁy co, su ho tro ctia cac anh van hanh
may tai xuong san xuat vo bao xi mang KPK va cic k¥ su co khi ciia Xi nghiép. Do han
ché vé kién thtrc va kinh nghiém, dé tai c6 thé con sai sot va khiém khuyét. Em mong nhan
duge y kién dong gop tir quy thay co va su thong cam tir Cong ty C6 phan Vicem Vit liéu
Xay dung Da Ning.
6.2. Kién nghi

Cong ty nén dau tu thém tai nguyén dé phat trién doi bao tri va 1ap ra mot ké hoach
bao tri cu thé ddi véi may moc dé han ché hu hong c6 thé xdy ra trong qua trinh san xuét.
Tang cuong viée thu thap cac sd liéu hu hong trude dé dé phan tich va dua ra mot quy

trinh bao tri hop 1y cho céc b phén cia may, tranh tinh trang bao tri qua muec.

Deé t01 uu hoa cong viéc va tiet kiém thoi gian cong ty nén ap dung phan mém quan
1y bao tri.

SVTH: Nguyén Thi My Linh GVHD: TS. Huynh Nhat T6 80



Xay dung hé thong bao tri théng minh bang phwong phdp RCM va Google Appsheet
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PHU LUC 1 : DOANH MUC MAY MOC THIET BI

May cap | Hut va dua nguyén liéu tir
liéu phéu chira va o may dun.

Nung chay hat nhya PP
(250°C) va dun thanh
mang nhya mong.

Tao soi Méy dun
nhua

Lam mat va dinh hinh
mang nhua trudc khi cit
M‘éy ta0 | thanh soi.

mang, cat
so1 Cat mang nhya thanh cac
so1 PP nho theo kich thudc
tiéu chuan.
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U soi ¢ 160°C gitp soi c6

Mayusol | ..
yu st do mém déo.

Kéo gidn sgi PP dé tang

May kéo o . .
i y dd bén co hoc va giam do
801 i~ .
co gian cua soi.
D3 , Cuodn so1 vao cac bobin
an ma 5 5 . A e
. y dam bdo soi khong bi roi
cudn soi

hoac dut.

So1 doc dugc cung cap tir
hé thong cap soi.

Soi ngang nam trén bobin
May dét | thoi, dugc dan xen vao sgi
Dét vai tron 6 doc théng qua chuyén
thoi dong quay ctia may dét.

Lam oOng vai tron thanh
dang phang dé dé cudn va
cat.
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On dinh kich thuéc, loai
b6 nép nhin, cai thién chat
luong bé mit.
On dinh ludng vai va ting
kha nang bam dinh.
’ ‘ Méy Ep manh dét PP voi gidy
Trang mang trang Kraft bén chic.
mang KP | Cit via mép du thira.
Cuon vai mot cach nhanh
chong va chinh xéc, gitp
dam bao do cing dong
déu, tranh nhan hoic méo
vai.
May in {n mau ?hﬁn mac, ta‘o hh}h
. anh chan thyc, mau sac
mau chét luong cao.
In — cat-
16ng 6ng
May xam
16 thong | Gitp thoat khi.
hoi
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May d4

N Dan suon va mép bao.
keo
May t

Aay a0 Dinh hinh bao xi mang.
hong bao

In mau sic theo yéu cau
Mady tao nep | May tao | khach hang. Sau do cat
nep nep theo kich thudc dinh
san.
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May 2 dau
bao xi mang

Mdéy may
2 dau bao

May kin 2 dau bao xi
mang, gia cO miéng bao
chdc chan.

Dong kién

May ép
kién

Ban xép tu dong xoay 180
do dé cot cht 100 bao xi
mang.
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PHU LUC 2: PHAN TiCH HU HONG BANG FMEA

Thanh phin Chi tiét MO ta sw cd Nguyén nhan Cac hiéu wrng RPN
B6 tron Tron khong Qéu. Sai Do 18i mav bom. van Dan dén mot pha qua du, lam
Al.l Gnh Iéch thanh phan hodc dinh luon Y ’ sai thanh phan dau ra dan dén 125
tac nghén khi dun. ’ e tron khong dong nhat.
Mon ren hoac gay truc Giam hié s A 1A od A
[ , : : . 1am hiéu qua cap li¢u va ép
Al.2 Vit dun vit Ma sat cao nhua khong én dinh. 90
N R ~ | Dign tré gia nhiét
Al3 Khuon | Ket khuon/ phan b0 | o\ 1a1"bé nhict | Bién dang bé mit sin phim 150
phing khong déu

khong chuan

Thanh phin Chi tiét M3 ti sw ¢b Nguyén nhin Céc hiéu irng RPN

Cl.1 Bf-) phan Gy go. Ke.t ‘haflh trinh hodc | Ngung hodt dong cong doan 150
nang ha go sai vi tri sau

Cl1.2 Cvan bu surc T}net bi kéu rit khi khéi Dy dai bi ching Gay 3n 4o 48
cang dong

Cl.3 ;;icsgfn Luoc ket hodc bj cong | Luoc gidn khong déu | Anh huéng t6i d6 day vai. 80

Cl4 Vong dét ?fu(;n ranh hogc lgch Sai s trong vong quay | Do bén chit vai khong dat 280

Cl5 Thoidet | Lhiet bi khong chay | 12 thoibj hong | O2Y tiong on, chat lugng soi 280

chinh tam

vai khong dat yéu cau
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Thanh phin Chi tiét M ta sw cd Nguyén nhan Cac hiéu wrng RPN
DI1.1 Bo phan l?(?gc g}gft (ﬁonihgzu Nhiét do dun khong | Taora phé pham, nhya dang 192
' dun joac cong chay KAONE | &n dinh khong di do bam dinh
on dinh
B6 phan .
DI1.2 lam Lam ngudi khong déu | et 40 be mat con | Cong vénh hode bot khi 90
ngudi(con lan khong dong nhat | trong 16p mang.
1an)
H¢ théng diéu khién
Cudn I¢ch truc hoac luc bien (EPC) va dieu
D1.3 May cudn N atAa_ax 77 |khién luc cang hoat | Nhan hodc raich mang. 168
cudn khong déu N o ,
dong khong chinh
Xac.

Thanh phan Chi tiét MO ta sur co Nguyén nhin Céc hiéu irng RPN
Chuyén dong mat
Truc dan . dong tam, gay hong o e
El.1 dong Léch truc quay binh rang va léch Khong khép vi tri may. 140
duong may.
bt chi lién tuc, bo | . . £ C , z
E1.2 May khau | mii may hogc léch | <im mon, co cau | May saivitri, anh huong den 270
\ truyén dong 106i. chat lugng san pham
dudng may.
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PHU LUC 3: PHAN LOAI HANH PONG

[ | Nhimgl8icé hé s RPN > 200 cin wu tién

[ ] NhimgI3icé hé s6 100 < RPN <200 cén chu ¥

Al.l B0 tron tinh Do 16i may bom, van dinh luong 5 5 125 Hanh dong phong
ngua
May din Al.2 | Vit dun Mon ren hodc gay truc vit 5 3 90 Khéng c6 hanh dong
Al.3 | Khuon phang | Dién tro gia nhiét hong, phan bd 516 150 Hanh dong phong
nhi¢t khong chuan ngua
BI.I | Réng roc TY}JC quay bi 16ng hoac 6 lan bi 5 |6 130 Hanh dor}g phong
mon ngura
May 1 Bi2 |conlanep | Do léch co khihodc hong xi- 514 80 | Khong co hanh dong
cuon so1 lanh/10 xo0 €p
B1.3 ?cy?p tryc cuon Truc quay b1 hong 6 | 6 216 Hanh dong khic phuc
c1.1 | BOPhANNANG |y panh trinh hodc sai vi tr 5| 6 1so | Tlanhdongphong
ha go ngua
Cl1.2 cCaT busic | 1y dai bi ching 4| 4 48 | Khong c6 hanh dong
May dét Luo%rc tron gian : 3
Cl.3 soi. Luoc gian khong déu 51 4 80 Khong c6 hanh dong
Cl.4 | Vong dét Sai sb trong vong quay 7 | 5 280 Hanh dong khic phuc
C1.5 | Thoi dét Con lan thoi bi héng 7 | 5 280 Hanh dong khic phuc
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DI.l |Bophindin | Nhiétdo dun khong én dinh 192 Hanh i‘-gri phong
Miy | pia |Bophaniam et CObe matcon lan khong 90 | Khong c6 hanh dong
trang ngudi(con ldn) | dong nhat
manh Hé thong diéu khién bién (EPC) NP .
D13 |Méycuon | va diéu khién luc cing hoat dong 163 | Hanh i‘-’?rga phong
khong chinh xéac. &
Chuyén dong mat dong tim, gay \ o \
May El.1 Truc dan dong | hong banh ring va léch dudng 140 Hanh i(')?i phong
may may. _ _ _ : ;
E1.2 | May khau Kim mon, co cau truyén dong 101. 270 Hanh dong khac phuc
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PHU LUC 4: PANH GIA SAU RCM

1 | May dun 279.1 150.5 46.08% 7310.4 430.02 8.85 97.98% 57.23%
2 | May cudn soi 371.9 205.7 44.69% 7217.6 313.81 8.94 97.23% | 46.54%
3 | May dét (M1) 352.8 200.2 43.25% 7236.7 278.33 7.70 97.31% | 42.22%
4 | May dét (M2) 348.7 197.8 43.28% 7240.8 329.13 8.99 97.34% | 48.23%
5 | May dét (M3) 506.2 263.3 47.98% 7083.3 283.33 10.53 96.42% | 42.87%
6 | May dét (M4) 279.1 153.5 45.00% 7310.4 332.29 6.98 97.94% | 48.57%
7 | May dét (MS) 473.6 253.1 46.56% 7115.9 273.69 9.73 96.57% | 41.61%
8 | May dét (M6) 109.9 61.7 43.86% 7479.6 534.26 4.41 99.18% 63.81%
9 | May dét (M8) 234.5 137.3 41.45% 7355 668.64 12.48 98.17% 69.84%
10 | May trang manh KP 358.2 187.6 47.63% 7231.3 361.57 9.38 97.47% 51.49%
11 | May may tha cong 202.5 125.4 38.07% 7387 263.82 4.48 98.33% | 40.26%
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