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Cong ty cb phan SX&KD vit liéu xdy dung DQ dau tu Dy 4n Nha may san xuét
gach tuynel A Ludi vao nam 2008 tai Thon Hgp Thanh, Xa A Ngo, Huyén A Ludi, Tinh
Thtra Thién Hué. P4p tng nhu cau cua thi truong huyén A Ludi va cac huyén 1an can
tinh Thtra Thién Hué.

Trong qua trinh quan sat thyc té tai nha may, tién hanh thu thap cac thong tin va
dit liéu can thiét, nhan théy mot s6 van dé ma khu vuc san xuat gach dang gap phai:

- Mat bﬁng nha may b tri con chua hop ly, cac khu vuc c6 quan hé mat thiét duoc
bé tri cach xa nhau, ddn dén qua trinh di chuyén ctia cong nhan xa hon;

- Hiéu suat can bang tai chuyén san xuat gach mdc con thap (58,7%);

- Cong doan thu hdi gach mdc con qua thi cong.

Vi thé viéc cai tién mit bang, téi wu héa day chuyén san xuit gach 13 mot van dé
quan trong va 1a mot trong nhiing yéu t6 c6t 16i nham dat hiéu qua cao trong san xuét,
giam chi phi san xuét, ting tinh linh hoat va do chinh x4c ctia quy trinh san xuat. Nhan
thirc duge tim quan trong 46, dé tai “Ung dung céng cu Autodesk Factory Design tdi
thiét ké mat bang va cdi tién ddy chuyén san xudt gach tai CTCP SX&KD vt liéu xdy
dung DQ” dugc thuc hién nham di sau phan tich va tim hiéu thue trang san xut tai cong
ty, nhitng wu nhugc diém tai day chuyén san xuat hién tai thong qua ap dung kién thirc
mon Ky thuat thiét ké mat béng, K¥ thuat m6 hinh hoa va mé phong, San Xuét tinh gon,
Danh gia kha thi nhdm phat hién nhitng lang phi con ton dong trong qua trinh san xuét
tir 46 dé xuat nhitng phuong an cai tién, cac bién phap khic phuc hiéu qua.

Két qua dat duoc ciia nghién ciru:

- Piém quan hé gan ké cac khu vuc trong nha may ting 1én 20% so voi mat bang
hién tai;

- Ty 1& can bang chuyén dat dugc 95.9%;

- Ning suat tang tir 24 nghin vién/ngay 1én 24.5 nghin vién/ngay;

- Ung dung phan mém trong hé sinh thai Autodesk bd tri mit bang, phan tich dong
chay nguyén liéu trén phan mém ProModel.



NHIEM VU PO AN TOT NGHIEP

TRUONG DAIHQC BACH KHOA CONG HOA XA HOI CHU NGHIA VIET NAM
KHOA CO KHi GIAO THONG Doc 1ap - Tu do - Hanh phic

NHIEM VU PO AN TOT NGHIEP

TT | Hoténsinhvién | S6théSV Lép Nganh

1 | Nguyén Ha Lam 103200251 | 20HTCN KT Hé thong Cong nghiép

2 | Nguyén Van Tan | 103200268 | 20HTCN | KT Hé théng Cong nghiép

1. Tén dé tai do an: “Ung dung cong cu Autodesk Factory Design tai thiét ké mat bang
va cai tién day chuyén san xuat gach tai CTCP SX&KD Vit liéu Xay dung DQ”

2. Dé tai thujc dién: [ C6 ky két théa thudn sé hitu tri tué doi véi két qua thuwe hién

3. Cdc s6 liéu va dir lidu ban dau:

Thu thap cac s6 liéu san xuat (ké hoach san xuét), thong tin san pham (quy trinh san

xudt, thoi gian gia cong, dong di chuyén,...)

4. Ngi dung cdc phan thuyét minh va tinh todn:

a. Phan chung:

TT Ho tén sinh vién No6i dung

— Tim hiéu vé doanh nghiép va hién trang mat

X s bang xudng san xua;

1 | Nguyén Ha Lam g A g’ Lo L )

— Thu thap cac s6 li€u san xuat (ké hoach san
xudt), thong tin san pham (quy trinh san xuat,

thoi gian gia cong, dong di chuyén,...);

— Tim hiéu ly thuyét tong quan vé thiét ké mat
bang xudng san xuat, k¥ thuat mo phong, ...

. ) — Toéng hop phan tich thong tin va dé xuat

2 | Nguyén Van Tan phuong an tai thiét ké mit bang day chuyén san
xuét;

— Pé xuit cac phuong an cai tién day chuyén san
xuat.

b. Phan riéng:

1



TT Ho tén sinh vién No6i dung

1 - Phan tich va danh gia mat bang;

Nguyén Ha Lam R N p
- (Cai tién day chuyén san xuat gach.

2 | Nguyén Vin Tén - M5 hinh ho4 mit bang san xuét.

Cdc ban vé, do thi ( ghi ré cdc logi va kich thuéc ban vé ):

a. Phan chung:

TT Ho tén sinh vién No6i dung

1 | Nguyén Ha Lam Céc ban vé mat bang xudng san xuat va ban vé dé xuat

2 | Nguyén Vian Téan phuong an cai tién.

b. Phan riéng:

TT Ho tén sinh vién No6i dung
1 . - Biéu d6 cot;
Nguyén Ha Lam 2 ax R P
- Biéu do quan hé trong s vi tri.
2 | Nguyén Vian Tan - Biéu d6 Pareto.
5. Ho tén nguwoi huéng dan: Phan/ Néi dung:
TS. Nguyén Cong Hanh Toan bd

6. Ngay giao nhiém vy do an:  08/4/2024
7. Ngay hoan thanh do én: 06/6/2024
Pa Nang, ngay 08 thang 4 nam 2024

Truéng BOmon............................ Nguwoi hwéng din
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LOI CAM ON

Chin tudn ngin ngai 1a co hdi cho nhém tong hop va ap dung nhirng kién thire da
hoc dé c6 thé hoan thanh dd an tét nghiép. Mic du thoi gian con han ché, nhung qua
qua trinh ndy, nhom di hoc héi dugc nhiéu kién thirc bo ich va hiéu biét thém nhiing
kién thirc chuyén moén nham ning cao k¥ ning nghé nghiép.

Loi cam on dau tién, nhom ciling mudn bay to 1ong biét on chan thanh dén Ban
giam hiéu trudng Pai hoc Bach khoa Pa Ning, quy thdy ¢ khoa Co khi giao thong da
tan tam truyén dat nhirng kién thirc, kinh nghiém quy bau cho chiing em. Dic biét, xin
cam on thady Nguyén Coéng Hanh, nguoi da phu trach hudng dan va gop ¥ trong subt thoi
gian thyc hién d6 an tt nghiép.

Mic di nhém da c¢b gang nghién ciru, tham khao tai liéu cac gido trinh, sach bao,
internet, trao doi va tiép thu ¥ kién quy bau cta quy thay, c6 va ban bé, song do thoi
gian, kién thtrc va kinh nghiém con nhiéu han hep. Do viy, d6 an ciing khong tranh khoi
con nhiéu thiéu s6t. Nhom rat mong nhan dwogc nhitng thong tin dong gop tir quy thay,
¢ dé dé tai cuia nhom duoc hoan thién hon.

Nhom xin chan thanh cdm on!

TP. Pa Nang, ngay 06 thang 06 nim 2024

Sinh vién thuc hién Sinh vién thuc hién

Nguyén Ha Lam Nguyén Vin Tén
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MO DPAU

1. Dit van dé

Tai Viét Nam dia hinh ddi nai chiém 2/3 dién tich dt ty nhién cta ca nude nén
chung ta c6 mot ngudn dat ddi vo ciing phong phi va da dang. Trong nhiu nam trd lai
day, do su phat manh mé cua cac nganh san xuét vat liéu xay dung lién quan dén dat sét
d3 1am ngudn tai nguyén nay ngay mot can kiét. Pé thay thé cho ngudn dit sét trong san
xuat gach tuynel hién nay, cac chi dau tu da tim dén ngudn dat doi con kha doi dao cling
voi1 do 1a hoa tron voi cac nguyén liu si than tir cadc nha may nhiét di¢n lam phu liéu dé
han ché dat sét trong san xuat gach nung tuynel. Tuy nhién dé san xuat gach tuynel c6
cac phu lidu khéac can c6 nhiing cong nghé hién dai twong thich di kém va phu hop diéu
kién san xuat hién tai & Viét nam.

Hién nay, cac chii ddu tu & Viét Nam dang khong ngimg cai tién nha may san xuét
dé dat chat lugng san pham tot nhat va canh tranh chat lugng san pham trén thi trudng.
Mot san pham tdt vé chat lugng dam bao rang khach hang s& hai long va sin sang tra
gia cao hon cho san pham d6. Viéc t6i wu hoa chi phi san xuit gitip doanh nghiép ting
loi nhun va canh tranh véi cac dbi tha khéc trén thi truong.

Maic du cac nha may san xuat vat liéu x4y dung dang canh tranh nhau phat trién va
céi thién san pham ctia minh, tuy nhién trong cic nha may san xuat thuong gip phai van
dé nhu: ludn ton dong lugng 16n ban pham tai cic tram gia cong, su phan bd nhan luc
chua hop 1y, su thiéu ddng bo giita cac tram gia cong din t6i tic nghén, 1am thé nao dé
giam chi phi, ting nang suat nhung van dam bao chét lugng, ... Vi thé viéc khong ngimg
cai tién day chuyén san xuat 1a mot diéu bat budc ddi véi cac doanh nghiép san xuét hién
nay, dong thoi d6 ciing 13 cach dé nang cao sttc cach tranh cta chinh ho nhét 13 trong
bdi canh thi truong toan cau canh tranh khéc liét.

Sau khi phan tich thuc trang san xuat tai Cong ty cd phan SX&KD vit liéu xay
dung DQ, nghién ctru d chi ra nhitng van d& ma nha may san xuat gach dang gip phai
nhu:

- Céc khu vuc ¢6 mdi quan hé mat thiét duoc dat cach xa nhau;
- Ty 1& can bang chuyén tai nha may con thap;
- Hiéu suit may moc chua that sy tdi wu.

Céc van dé nay can tién hanh nghién ctru, phan tich cdc nguyén nhan giy ra ling
phi, tim cach loai bé chung va cai tién lién tuc hudng dén trang thai lam vi¢c tdt nhat
trong nha may.

Vi vay nhom di quyét dinh thyc hién dé tai “Ung dung cong cu Autodesk Factory
Design tdi thiét ké mdt bang va cdi tién ddy chuyén san xudt gach tai CTCP SX&KD vt
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liéu xdy duyng DO nham cai thién nang suat va chit luong san phdm cho nha may.

2. Muc tiéu nghién ciru

beé tai dugc thyc hién trong vong 9 tuan, va gom nhitng muc ti€u sau:

B tri lai mat bé’mg nha may sao cho cic khu vyc, cac bo phan quan trong
dit gan ké nhau;

Can bang day chuyén san xuat gach, thoi gian 1am viée & cac tram duoc can
bang, giam su cing thing muc do cong viée clia cong nhén tai cac tram;
Loai bo cong doan khong can thiét, giam nhan cong;

Tim hiéu hé sinh thai cdc phin mém cia hing Autodesk, bao gdm: phan
mém Inventor Professional, AutoCAD Architecture, Naviswork, ProModel
va tich hop cong cu Factory Design.

3. Pham vi nghién ciru

Pé tai duoc nghién ctru tai nha may san xuat gach A Ludi thudc cong ty CP
SX&KD vat liéu xay dung DQ;

San pham nghién ciru 13 gach tuynel 6 15 cling 13 san pham chu luc cta nha
may.

4. Phuong phap nghién ciru

Phuong phép thu thap s6 liéu: Thu thap cac sé liéu, tai lidu thuc té vé quy
trinh san xuét, cac tai liéu bao céo ctia nha may san xudt, cac tai liéu tham
khéao vé hiéu qua san XUAt;

Phuong phép khao sat, do dac, 1dy mau phan tich: Quan sat, tim hiéu hoat
dong san XUt tai cac chuyén, tién hanh do dac léy s6 liéu tai cac cong doan
san Xuét;

Phuong phap tham khao ¥ kién: Tham vén truc tiép ¥ kién ctia cong nhan
tai cac cong doan trén day chuyén san xuat, ddng thoi tham muu ¥ kién cta
cac can bo quan 1y san xudt dé thu thap nhirng thong tin hitu ich cho dé tai.

5. Cau triac do an

Chuong 1: Gi6i thi¢u doanh nghiép

Chuong 2: Co so 1y thuyét

Chuong 3: Tai thiét ké mit bang va cai tién day chuyén san xuit gach

Chuong 4: M6 phong mit bang nha may bang Autodesk Factory Design

Chuong 5: Két luan va hudéng phit trién
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Ung dung cong cu Autodesk Factory Design tai thiét k& mat bang va cai tién ddy chuyén san xuét gach tai CTCP
SX&KD Vit liéu Xay dung DQ

Chuong 1: GIOI THIEU DOANH NGHIEP

Chuong nay trinh bay cu thé dbi tuong nghién ctru, vén dé hién tai, hoach dinh ké
hoach phat trién va cai tién lién tuc trong twong lai, tir d6 dua ra 1y do vi sao hinh thanh
de tai.

1.1. Tong quan vé cong ty
1.1.1. Thong tin khai quat vé cong ty
Tén cong ty: Cong ty cd phan sin xuat va kinh doanh vit li¢u xiy dung DQ
Gidy chirng nhan ding ky kinh doanh sé: 3103000297 c4p lan dau ngay 14 thang
05 nam 2008.
Nganh nghé kinh doanh:

- San xuit vat liéu xay dung;

- Mua ban vat liu xay dung;

- Khai thac da, cat, soi, dat sét;

- Van chuyén hang hoa dudng bo;

- Khai thac go.

bia chi: Thon Hop Thanh, Xa A Ngo, Huyén A Lu6i, Tinh Thira Thién Hué
Dién thoai: 0554977779

Email: ctyclxdaluoi@gmail.com

1.1.2. Co céu t6 chirc cong ty

[T()’NG GIAM POC ]

[ P.KY THUAT ] [ P. KE HOACH ]

KY THUAT KY THUAT KE HOACH HANH CHINH, KE TOAN,
CO NANG GACH VAT TU VAN THUY QUAN LY KHO

Hinh 1-1: Co cdu bg mdy cong ty

1.2. Tong quan vé nha may sin xuat gach tuynel A Lwéi
1.2.1. Céc san phim ciia nha may

Céc san pham chu yéu can ctr vao nhu cau thi truong va khach hang, cong ty tap

SV thyc hién: Nguyén Ha Lam, Nguyén Vian Tan GVHD TS. Nguyén Cong Hanh 1


mailto:ctyclxdaluoi@gmail.com

Ung dung cong cu Autodesk Factory Design tai thiét k& mat bang va cai tién ddy chuyén san xuét gach tai CTCP
SX&KD Vit liéu Xay dung DQ

trung san xuit cac san pham dang c6 nhu cau tiéu thy manh trén thi truong hién nay nhu:

- Gach 2 16: Ky hiéu GR 60-2T34; kich thudc 210x100x60 mm; d6 rong 34%;
cudng do nén 50 KG/cm; do hit nude 8-14%; dung dé xay tuong bao, chéng
nong, cach am, cach nhiét;

- Gach415: Ky hiéu GR 60-4CN40; kich thude 210x200x60 mm; do rSng 40%;
cudng do nén 50 KG/cm; do hit nude 8-14%; dung dé xay tuong bao, chéng
nong, cach am, cach nhiét;

- Gach 616: Ky hiéu GR 60-2T34; kich thudc 210x100x150 mm; d6 rong 45%;
cuong d6 nén 75 KG/cm; d6 hat nude 8-14%; ding dé xay tudong bao, chong
nong, cach am, cach nhiét.

1.2.2. Théng tin vé san pham chii luc
San pham chi lyc cua cong ty duoc thé hién qua doanh s cta cac san pham theo
tung ndm, cy thé duoc thé hién ¢ Hinh 1-2.

Doanh s6 ban hang 5 nim gan nhat

Nam 2019 Nam 2020 Nam 2021 Nam 2022 Nam 2023
(Nim)

e N w
B, N U W W,

San lugng (tri¢u vién)

o
o wu

® Gach tuynel 2 16 to Gach tuynel 4 16 to Gach tuynel 6 16 to

Hinh 1-2: Biéu do thé hién doanh sé ban hang qua cdc ndm

Doanh s6 ban hang 5 ndm gan nhét cho thdy nhu cdu thi truong dang ngay phat
trién, dic biét san phém gach 6 16 c6 doanh sb cao nhat, va day cling chinh 1a san phém
chu lyc ctia nha may.

SV thyc hién: Nguyén Ha Lam, Nguyén Vian Tan GVHD TS. Nguyén Cong Hanh 2



Ung dung cong cu Autodesk Factory Design tai thiét ké mat bang va cai tién day chuyén san xuit gach tai CTCP
SX&KD Vit liéu Xay dung DQ

Hinh 1-3: Gach tuynel 6 16 san pham chii liec ciia cong ty
Yéu cau vé nguyén liéu, vat liéu chu yéu ddi voi gach 6 15:

Bing 1-1: Thanh phan nguyén liéu cia san phiam

TT Nguyén liéu DVT Pinh mire/1000v
1 Dit sét m3 1.301
2 Than cdm kg 90
3 Nude lit 0.5

1.2.3. Quy trinh sin xuit sin phim chi luc
1.2.3.1. So dd quy trinh san xuit
Quy trinh san xuét gach duogc thé hién & Hinh 1-4.

SV thyc hién: Nguyén Ha Lam, Nguyén Vian Tan GVHD TS. Nguyén Cong Hanh 3



Ung dung cong cu Autodesk Factory Design tai thiét k& mat bang va cai tién ddy chuyén san xuét gach tai CTCP
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Dit sét dd qua
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Hinh 1-4: So' d6 quy trinh sdan xudt

1.2.3.2. Quy trinh sidn xuét gach

Nha may san xudt gach dugc san xuat theo nguyén tic flowshop, dong san pham
duoc di chuyén lién tuc tir cong doan ndy dén cong doan tiép theo.

a. Khai thac va du trit nguyén li¢u
Dit sét duge khai thac va tap két trong kho chtra, tai day dat duoc ngam u phong
hoa it nhét 1a 3 thang. Cac hat sét c6 diéu kién ngdm nudc, truong nd hét thé tich, 1am
tang tinh déo, d@)ng déu vé do am, vé thanh phén hat, céc tap chét hitu co c6 thoi gian
dé phong hoa lam tang chat luong ctia dat, c6 du trir dé san xuat trong nhiing ngay mua
am.
b. Gia cong nguyén liéu va tao hinh sin phim
Nguyén liéu trong kho chira sau khi dugc 0 duge méy ui dua vao cap liéu thung,
qua hé théng cat thai, dat dugc thai nhé sau do roi xuéng bang tai cao su s6 1. Dat tr
bang tai s6 1 dugc dua vao may can tho. Tai ddy, dat dugc ép pha v ciu trac ban dau
va roi xudng bang tai s6 2 dua vao mdy cat min v6i khe ho giita 2 can pha than rai déu
xudng mit bing tai than dua 1én may nhao 2 truc voi luong pha than khoang 60-70%
luong than can thiét dé nung chin san pham. Trong truong hop dat c6 do déo kém, ty 18
than ndy c6 thé diéu chinh giam va ting cudng danh than tai 10 nung.

Tai may nhao than 2 truc dét va than duge nhao tron déng déu, diéu chinh d6 Am

SV thyc hién: Nguyén Ha Lam, Nguyén Vian Tan GVHD TS. Nguyén Cong Hanh 4



Ung dung cong cu Autodesk Factory Design tai thiét k& mat bang va cai tién ddy chuyén san xuét gach tai CTCP
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phu hop, cac tap chét co, rac con 14n ¢ nguyén liéu duoc giit lai tai 16p loc, con hon hop

dat va than duoc dun ra khoi may va roi xudng may nhao dun lién hop hut chan khéng.

Sau khi qua hé théng nhao trOn cia may, phéi liéu duoc dua vao buéng chan khong, tai

day khong khi dugc hut ra khoi phéi liéu, lam tang do dac chic cua gach moc, tao ra

cuong do ban dau nhét dinh cho vién gach mQc.

Sau khi qua may dun hat chan khong, nhd khuén tao hinh va may cat, cac san pham
tao hinh s€ duoc tao tuy theo kich thudc, hinh dang da dinh. Gach moc sau khi tao hinh
dugc cong nhan xép 1én xe chuyén dung van chuyén di phoi.

c. Phoi san phim méc

Gach mdc sau khi tao hinh ¢6 d6 am 18-22% dugc phoi tir 5-8 ngay tuy theo nhiét
o, téc do gio dé giam d6 am con 14-16%. Viéc xép gach trong san can va phoi dao
gach moc trén sin phai tuan tha ding quy dinh dé giam thiéu thoi gian phoi trén san
cling nhu phé pham & khau nay.

San pham mdc sau khi phoi duoc tap két xép 1én xe goong chuan bi dua vao 10 sy
Tuynel.

d. Siy nung sin phiam trong 10 Tuynel

San pham moc sau khi xép 1én xe goong dugc dua vao ham say Tuynel nho kich
thuy luc dat & dau ham, tac nhan say chu yéu 1a khi nong thu hoi tir 10 nung. Viéc sdy
gach moc duoc thyc hién theo nguyén 1y say diu nham tranh phé phim sau khi sy.

+ Thoi gian sdy: 14,5 gio

+ Nhiét do siy: 80-140 °c

Sau khi qua 10 séy thi 36 Am cta gach con dudi 5%, dugce kéo ra khoi 10 séy bé“mg
toi va dua vao 10 nung nho xe pha va kich day. Nhiét d6 cip bo sung dé nung chin san
pham 13 than cam. Than sau khi nghién min dugc van chuyén 1én nip 16 va cip qua 16
d6 than theo diing yéu cau cong nghé, dam bao nhiét lvgng ¢t nung chin san pham.

e. Ralo, phan loai san pham:

San pham sau khi qua ving nung duoc lam ngudi ¢ cudi 16 nho hé thdng thu hdi
khi néng va luong khong khi cap vao 10 dé phuc vu cho qué trinh chay. San pham sau
khi ra 16 dugc cong nhan d& khoi xép, phan loai theo tiéu chuan k¥ thuat va tap két &
kho thanh pham.

1.3. Thyc trang tai nha may
1.3.1. Nhu ciu san xuat

Sau giai doan kho khin ¢ dai dich Covid, hién tai nhu cau thi trudng dang dan phuc
hdi va phat trién. Cu thé dugc thé hién & bang doanh sb ban hang cua cong ty duoc thé
hién ¢ Bang 1-2:

SV thyc hién: Nguyén Ha Lam, Nguyén Vian Tan GVHD TS. Nguyén Cong Hanh 5



Ung dung cong cu Autodesk Factory Design tai thiét k& mat bang va cai tién ddy chuyén san xuét gach tai CTCP
SX&KD Vit liéu Xay dung DQ

Bing 1-2: Doanh sé ban hang tirng loai san pham

Doanh sé 5 niim gin nhit (triéu vién)
Tén sin phim Kich thwdce Gia |Nam | Nam | Nam | Nam | Nam
P (mm) (VND) | 2019 | 2020 | 2021 | 2022 | 2023
f;atf)h tuynel 21 o i05%220 | 720 | 2 151 05 | 15 | 2
Gach tuyneld | )01 054900 | 1100 | 1.5 1 0.5 1 2
1o to
lc;atf)h tuynel 6 1 5041054220 | 1370 | 2.5 | 2 ] 25 | 3
Téong 6 4.5 2 5 7

Téng doanh s6 qua tirmg nam duoc thé hién rd ¢ Hinh 1-5, ¢6 thé thay sau dai dich
Covid (2019-2021) doanh sd ban hang ctia nha may dang dan khoi phuc va phat trién
trd lai, doanh sb nam 2023 dat duogc 7 triéu vién, san phém dat doanh s cao nhat 1a gach
tuynel 6 18 3 triéu vién. Biéu d6 duong thé hién tong doanh s6 c6 xu hudng di 1én dong
nghia nhu cdu thj trudong dang c6 chiéu hudng phat trién tich cuc, diy ciing 13 mot yéu
cau cho thdy nha mdy can duoc cai tién dé dap ung dugc nhu cau ngdy cang rong 16n.

Doanh s6 ban hang 5 nim gan nhat

Ndm 2019 Nam 2020 Nam 2021 Nam 2022 Nam 2023

(nam)

S6 gach ( triéu vién)
S = N W kA N N O X

Gach tuynel 2 15 to Gach tuynel 4 15 to ™= Gach tuynel 6 13 to ====Téng

Hinh 1-5: Biéu do thé hién doanh so ban hang qua tirng ndm

1.3.2. Mit bing san xuat
Thong qua qua trinh quan sat tong thé mat bang san xuat, nhan thay bé tri mat bang
va dong di chuyén tai mit bang con chua hop 1i din dén s giao cit trong dong di chuyén
clia cong nhan khi nang chuyén hodc lay ban thanh pham dé thao téc gitta cac cong doan
trong mat bﬁng hién tai.

SV thyc hién: Nguyén Ha Lam, Nguyén Vian Tan GVHD TS. Nguyén Cong Hanh 6



Ung dung cong cu Autodesk Factory Design tai thiét k& mat bang va cai tién ddy chuyén san xuét gach tai CTCP
SX&KD Vit liéu Xay dung DQ

(2)

N

(4)

(9)

(10)

(7)

(6)

Hinh 1-6: Gian dé quan hé khéng gian céc bé phén

Hinh 1- 6 gian d5 quan hé khong gian cac bo phan thé hién cac dong di chuyén tir
cac khu nguyén liéu, san xuét, bai phoi gach moc va 16 nung chua hop li, dong di chuyén
cit qua nhau ting ldng phi va tang thoi gian di chuyén giira cac khu vuye.

1.3.3. Ti I¢ c4n bing chuyén

Lap bang do thoi gian timg cong doan cua day chuyén san xut gach moc dé phan
tich can bang chuyén tim ra cong doan that nut c6 chai. Day chuyén san xuat gach moc
gém 11 cong doan dugc chia vao 7 tram lam viéc, thoi gian cac tram lam vi¢c dugc thé
hién & Bang 1-3.
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Bang 1-3: Thoi gian lam viéc cua tung tram hién tai cua nha mdy

£ Cong | TT wu A A T.h ol Thoi gian tung
SO tram doan | tién Tén cong doan gian tram (phit)
i (phut) '
Tram 1 1 0 Cép liéu 3 3
2 | Nhao tron 2
Tram2 ™5 2 [ Cantho 2.5 43
4 0 Cép than 3
Tram 3 5 4 Xay than 2 7.5
6 3:5 Can min 2.5
Tram 4 7 6;9 | Dun gach dong bo cit gach 5.45 5.45
Tram 5 8 7 Kiém tra gach moc 3 3
Tram 6 9 8 Hoan gach moc 5 5
10 0 Xép pallet 3
Tram 7 7777176.10 | Xép gach moc 6.15 915

Thong qua Bang 1-3 dé dang nhan thiy thoi gian nhan rdi cia cong nhin con ton

dong kha nhiéu, thoi gian 1am viéc giita cac tram chua dong déu, dan dén cing thang
gifra cac tram lam viéc voi nhau. Cu thé, tram 7 c6 thoi gian lam viéc 9,15 phut hon gép

3 1an so v6i tram 1 1 3 phut.

Ty 1& cAn bang chuyén =

Téng thoi gian cac tram

37.6

S6 tram xThoi gian tram 16n nhit T 7x9.15

Ty 1& mat can bang chuyén = 100% — 58.7% = 41.3%

—_
(e

Thoi gian 1am viéc tirng tram (s)
S = N W B LN N 0 O

Tram 1

Can bang chuyén truéec cai tien

9,15
7,5
5,45
5
4,5
3 I 3 I

Tram 2 Tram 3 Tram 4

Tram 5

Tram 6

= 58.7%

Tram 7

Hinh 1-7: Biéu do thé hién thoi gian lam viéc cua cdc tram hién tai

Nhan xét: Hién tai day chuyén san xuat gach mdc tai nha may con chua can bang,

thoi gian lam vié€c gifra cac tram c6 su chénh 1€ch cao, vi thoi gian l[am viéc ¢ tram 1
va tram 5 1a 3 phiit thip hon so véi tram 7 12 9.15 phut, dan dén cing thang trong cong
viéc, anh hudng dén ning suét cua ca day chuyeén.
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1.3.4. Tinh trang thiét bi ép dun gach méc

Theo quan sat va nhan dugc phan hoi tir cong nhan tai nha may, may ép dun tao ra
gach mdc con nhiéu han ché nhat dinh. Ty 1€ gach phé pham cao, thoi gian hoat dong
kha cao so v&i cac chuyén con lai, lam tac nghén cac cong doan phia trude, va tao sy
nhan rdi cho con nhan cac cong doan sau. Kéo theo cac hé luy vé ning suat tong cua
nha may, lam hao ton tai nguyén, mat thoi gian.
1.4. Tinh cap thiét

Hién tai, nha may van con ton tai nhiéu van dé can giai quyét, trong d6 c6 ba van
de tiéu di€ém can gidi quyét:

- Thu nhét, viéc bd tri mat khong hop 1y 1am ting ling phi khong can thiét va
giam ning suat ciia nhan vién, tao nén sy bat tién trong qua trinh lam viéc.

- Thu hai, can bang chuyén san xuat cting can dugc cht y, day chuyén san xuat
gach moc van con chua duoc can bang thoi gian lam viéc giita cac tram, cong
nhan & vai tram voi cudng do 1am cao, cing thang, dan dén chuyén san xuat
khong hoat dong mdt cach hi€u qua va té1 vu nhat.

- Thu ba, cong doan thu hdi gach moc phé pham con qua thi cong, ton nhan
cong dong thoi lam mat thoi gian chung cua chu ky. Lam rd tinh trang hién
tai ciia may ép dun gach moc va dé xuat phuong an giai quyét cho nha may.

Dé nha may hoat dong mot cach linh hoat, ting ning suit va cai thién san pham
can giai quyét cac van dé néu trén. Viéc tai thiét ké mit bang va cai tién day chuyén san
xudt gach 1a hai van dé can duoc khic phuc ngay trong nha may nham tao méi truong
1am viéc tich cuc cho nhan vién dong thoi dap ung duge nhu cau thi trudng
1.5. N§i dung nghién ctru

Tu két qua phan tich, thiét 1ap céac gia tri myc ti€u dugc quyét dinh dua trén cac
tiéu chi: Kha thi va co tinh thir thach. Dé tai duoc thyuc hién dya trén cac van dé nha may
dang gip phai. Pau tién, mit bang san xuat ciia nha may bé tri chua hop li. Thir hai, day
chuyén san xuAt gach moc chua dugc tdi wu, ti 16 can béng chuyén con thép. Thur ba,
quy trinh thu hoi gach moc phé pham con qué thi cong, can duge thay thé. Thir tu, may
ép dun khong dong bd véi ddy chuyén san xuét, lam tic nghén cac cong doan phia trude.

Bang 1-4: Noi dung nghién cuu

TT | Noi dung cii tién Hang muc Hién tai | Muc tiéu

B,’\ i cic kh 4 hé a 2 - X
0 tr1 cac khu vuc co quan h¢ mat 70 diém | > 80 diém

1 | Cai tién mat bang it véi than

Can bang day chuyén san xuat

gach moc 58.7% > 80%

2 | Cai tién day chuyén 5—— -
v ey Cai tién cong doan thu hoi gach

x. 1 CN 0 CN
101.
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Chwong?2: CO SOLY THUYET

Dé tién hanh cai tién, giai quyét nhitng van dé dit ra, can dua trén cac co so 1y
thuyét va phuong phap cu thé. Cac 1y thuyét trong luan vin nay chil yéu 13 nhitng cong
cu phan tich 1am r6 nhitng lang phi tiém an bén trong. Bén canh d6 thi cic nguyén tic
cai tién cling dugc van dung nham tang sy hi€u qua trong hoat dong cai tién.

2.1. Biéu dd két hop cot va dwong

Biéu dd két hop cot va chong 1a mot dang biéu d6 phd bién, duoc dung dé thé hién
quy mo, sb luong, san luong, khéi luong cia cac ddi twong khi dé bai thudng yéu cau
thé hién tinh hinh phat trién, so sanh twong quan gitra cac dai lugng. Pong thoi, thé hién
duoc cac dbi tuong khac nhau vé don vi nhirng lai ¢6 quan hé véi nhau.

Doanh s6 ban hang ciia thang 6

700 100%
920% &
600 °
~ 80% “(g
& 500 70% &
| g
60%
£ 400 %
& 50% .8
“2 300 a
40% .
= 5
g 200 30% o0
A NS
20% "
100 &
10% =

o

0%
San pham A Séan phim B Séan pham C Séan phim D

Céac san pham

Hinh 2-1: Vi du biéu do ket hop cot va duong

Hinh 2-1 14 vi du cho biéu d6 két hop cot va duong, thé hién doanh sb ban hang
trong thang 6, trong d6 san pham B ¢6 doanh s ban ra cao nhat 600 san pham thong
qua cot biéu d6. Pdng thoi ty 18 dong gép vao doanh sb tong 1a cao nhat chiém 38%
duoc thé hiénbﬁng duong line, tir 46 nha phan tich s€ dua ra nhan dinh cia minh, va
hoach dinh ké hoach phat trién cho doanh nghiép.
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2.2. Hoach dinh mit bing theo hé thong
2.2.1. Giéi thiéu vé mit bing theo hé thong

DI liéu cac hoat dong diu vao

D{¥ liéu cac hoat dong dau vao M@i quan hé cha cac hoat dong

Y

Biéu do quan hé

Phan tich

Khong gian yéu ciu e Khong gian hién hiru

Gian do mdi quan hé
khong gian

Xem xét thay déi e Gidi han thuc té

Tim kiém

y
Phat trién cac phurong
an mit bang

.................................. i

Chon lya Pénh gid

Hinh 2-2: Quy trinh hoach dinh c6 hé théng

- Hoach dinh mat béng co hé théng 1a phuong phap co tinh thuc té va duoc
t6 chirc tot nhét trong tai thiét ké mat bang san co hay thiét ké mat bang
moi;

- Phuong phap c6 tinh thuc té va dugc to chic tot nhét trong tai thiét ké
mat bﬁng san c6 hay thiét ké mat bﬁng moi;

- Sukét hop cta cac phép do dinh lwgng dong di chuyén cua vat tu voi viée
xem Xx¢&t cac yéu td khac nhu do on, nhiét do, giam sat giao tiép, su tién
loi va di chuyén cta cong nhan;

- Pic diém ndi bat cua phuong phap nay 1a cau tric chit chg, ¢o tinh logic,
dir liéu dau vao va dau ra thé hién rd rang & ting budc. Do vay, cach tiép
can nay duogc str dung phd bién nhat trong thiét ké mat bang nha may.

2.2.2. Dir li¢u va cac hoat dong diu vao.
- K& hoach thu thap dit liéu t6t bao gom:
o M0 ta van tat vé du an hay dé tai;
e Dit liéu chi tiét can co;
e Tinh hop 1y cua viéc thu thap dir li€u;
e Muc dich st dung cac dir li¢u da thu thap duoc.
- Ngoaira, can xac dinh pham vi cta vi¢c thu thap dir lig¢u:
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« Can bao nhiéu quan sat;
« Nén b tri trong khoang thdi gian nao ctia qué trinh nghién ctru;
o Xem xét cac dir li¢u thu thap la dir li¢u qué khtr, hién tai hay tuwong
lai;
e Phuong thirc x1r Iy, ghi nhan dir liéu.
- Quy trinh thu thap dit liéu di theo mot quy trinh c6 diém bét dau va két thuc,
nham dam bao ké hoach thuc hién mot cach nhat quan va chinh xac.

Budc 1: Pinh nghia ré rang muc dich, muc tiéu cia viéc thu
thap dit lieu.

A 4

Buoc 2: Pat dwoce su thau hiéu va ﬁél!g thuan vé dinh nghia cac
hoat dong va phwong phap trong ke hoach thu thap dit liéu.

A

Budc 3: Pam bio rang dir liéu thu thap cé tinh chat 1ap lai,
chinh xac va on dinh.

A 4

Budc 4: Theo sudt qua trinh thu thap dir liéu tir hic bit dau cho
den luc ket thuc.

A

Budc 5: Theo sat két qua.

Hinh 2-3: Céch tiép cdn thu thdp div lidu qua 5 buéc

Dit liéu can thiét va quan trong trong bai todn mit bang:

- San pham: Mait bang thiét ké dung trong san xuat loai san pham nao,
can tim hiéu thong tin vé sd luong san pham;

- S6 luong: Quyét dinh ning suat mit bang dap tng, quyét dinh quy mo
mat bﬁng;

- Puong di: Quyét dinh dong may bd tri va vi tri cac thiét bi twong tmg;

- Céc hoat dong ho tro: Quyét dinh vi tri tuong Ung cta ching;

- Thoi gian: Két hop véi sé lwong san xuit yéu cau, quyét dinh quy mé
mit bang.

2.3. Phit trién va danh gia cac phwong 4n mit bang
2.3.1. Gioi thiéu

Dua trén co s& céac dit li¢u cling nhu céc thong tin can thi€t cho bai toan bo tri mat
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bang di thu thap duoc, cac phuong an b tri mit bang s& dugc xdy dung. Hién nay c6
nhiéu phan mém chuyén dung duoc dung trong phat trién, phan tich va danh gid mit
bang: ALDEP, CORELAP, CRAFT,...
2.3.2. Thiét ké mit bing theo ly thuyét dé thi
Ly thuyét do thi da phat trién trén 200 nim va dugc s dung rong rii, phd bién
trong nhiéu linh vuc khac nhau, giai quyét cic van dé trong toan hoc, khoa hoc may tinh,
cac linh vyc khoa hoc va phi khoa hoc khac.

Mot s6 ki hiéu duoc dinh nghia va st dung:
- Nt (nodes): thé hién cac bo phan chic ning trén mit bang;
- Cung (arc): thé hién mdi quan h¢ gitra cac by phéan;
- Do thi phang (planar graph): do thi c6 thé v& trén mat phang 2D ma khong
chtra bat ki dudng giao cat hay cung giao cit nio;
- Do thi phang cuc dai (maximal planar graph): dd thi trén d6 khong thé vé
thém bat ki cung lién két ndo ma khong xuat hién dudng giao cit.
Néu sb lugng cac bd phan trén mit bang 13 N (v6i N 16n hon 3), nhiéu nhét la 3N-
6 cung lién két trén mot do thi phang cuc dai.
2.3.2.1. Phuong phap thém niut
Dbi voi phuong phap thém nut, cip bd phan c6 mdi quan hé cé tam quan trong 16n
s& duoc xem xét bd tri trude. BO phan tiép dugce chon dé bé tri, nam trong sé bo phan
con lai, 1a bd phén co mbi quan h¢ 16n nhét véi cac bd phan da b tri. Qua trinh 1ap lai
t6i khi tat ca b phan duoc bd tri.
Giai thuat thém nut:
- Chon mot cap bo phén c6 trong s6 16n nhat dé b tri;
- Chon b phan tiép theo ( thi 3) c6 tong trong sd quan hé 16n nhat dbi vai 2
bo phan da b tri;
- Chon bd phan tiép theo (trong s6 cac b phan con lai) c6 tong trong s6 quan
hé 16n nhat c6 the dat;
- Thuc hi¢n tuong tu cho dén khi tat ca cac bo phan déu duoc bd tri.
2.3.2.2. Phwong phap phat hoa do thi gin ké theo hinh luc giac
Tuong tu nhu phuong phap thém nit, b phan c6 trong sé quan hé 16n hon duoc
wu tién bd tri trude, nhung khac nhau & chd 1a chiing chi xét dén méi quan hé 1:1 véi
cac bo phan da bd tri.
Giai thuat:
- Sép xép cac mdi quan h¢ theo thtr tu trong ) quan hé giam dan;
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- Chon cd@p bo phan dau tién co trong ) quan h¢ 16n nhét va bé tri vao 2 dinh
lién tiép (nht) cia mot hinh luc giac;
- Chon bd phan ké tiép 1a bg phén c6 trong sb quan h¢ lon nhat véi mot trong
2 bo phan di bé tri (cac quan hé duge xét theo thir ty vu tién tir trén xudng)
va bd tri bd phan nay trén mot trong cac dinh kha thi cia hinh luc giac co
tam la bo phan tuong ing da b tri, c6 xét dén trong sb quan hé véi cac bo
phan da b tri;
- Qué trinh 13p lai cho dén khi tit ca cac bo phan da duoc bd tri.
2.3.3. Panh gia cic phwong an thiét ké
Pé danh gia giira cac phuong an bb tri mit bing, hai phuong phap thudng duoc sir
dung:
- Tinh diém theo khoang cach;
- Tinh diém theo hé sé gan ké.
2.3.3.1. Panh gia mit bang sir dung tinh diém khoang cich
Trong cach danh gia nay, can xac dinh dong di chuyén hay tan suat di chuyén trong
mot khoang thoi gian va khoang cach di chuyén giita cac bo phan véi nhau. Piém cia
mit bang 1a tich s6 cta so 1an di chuyén voi khoang cach di chuyén twong tng, ky hiéu
la VDP:
VDP = (s0 lan di chuyén / khoang thoi gian) * (khoang cach / 1 1an di chuyén)
C6 thé thém vao phan chi phi di chuyén trén mét don vi khoang cach (chi phi di
chuyén/khoang cach) dé chuyén sang don vi tién, nham thé hién trong s trén dudng di
chuyén gitra cac bd phan trén mat béng.
VDP = (s6 1an di chuyén / khoang thoi gian) * (khoing cach / 1 1in di chuyén)
* (chi phi di chuyén / khoang cach)
2.3.3.2. Panh gia mit bing sir dung tinh diém theo hé s gan ké giira cac bd
phan
Ngoai cach tinh diém theo tong khoang cach di chuyén giita cac bo phan, cach tinh
diém khéc c6 thé sir dung trong danh gia cac phuong an b tri mit bang 1a tinh diém mit
bang theo hé s gan ké giira cac bd phan.
- Diém s6 cua cac hé s6 gan ké, duoc xac dinh boi nha phan tich, phai ¢ tinh
hop 1y
- Su gém ké gitra hai by phan nén dugc dinh nghia trudc, vi du chiing ¢6 chung
it nhat mot dudng bién hay trong tim cia chiing nam trong mot khoang cach
nhét dinh;
- Déivéi quan hé X (nén b tri cac bd phan xa nhau), c6 thé dua ra diém phat
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néu chiing duge bd tri gan nhau.
2.3.3.3. Xac dinh cac mdi quan hé

Céc cap mbi quan hé déu duoc danh gid va dugc gan cho mot muc do gﬁn ké theo
thang do twong tmg. Thang do sir dung pho bién:

A: tuyét d6i can thiét — Absoltuely necessary;

- E: dac biét quan trong — Especially important;

I: quan trong — Important;

- O:nén dit gin nhau — Odinary closeness;

U: khong quan trong — Unimportant;
- X: céan d3t xa nhau — Undersirable.

Tam quan trong: A va X dugc xem quan trong nhét; E duoc danh gia ¢ cap do thir
2, phai dap g mirc cao nhit c6 thé, nhung khong yéu cau dap tng tat ca; I va O duoc
danh gia 1an luot theo cip do 3 va 4; U 1a thang trung binh c6 thé bo qua.

2.4. Co s& 1y thuyét vé can bang diy chuyén san xuat
2.4.1. Gi6i thi¢u:

Dé bb tri san xuit theo san pham, qua trinh san xut dugc thiét ké theo mé hinh
dong chay chia thanh nhiéu cong doan khac nhau, mdi cong doan duoc thyc hién dé ting
tinh chuyén mén hoa, ning suat lao dong, toan bd day chuyén cong nghiép duoc chia
thanh nhiéu tram lam viéc.

MOi tram 1am viéc duoc phan cho mdt hodic mot vai cong nhan thuc hién. O mdi
tram lam viéc s thuc hién chuyén mon hoa mdt hoac mdt vai cong doan khac nhau.

Can bang day chuyén: Qué trinh quyét dinh bo tri, thiét ké bao nhiéu cong nhan
dam nhiém tai cac tram lam viéc, cong doan nao thuc hién & cac tram, nham dam bao
sao cho khong c6 tram lam viéc nao qua tai, un tac, trong khi ton tai nhitng tram lam
viéc khac nhan roi.

2.4.2. Muc tiéu:

- Tao ra nhitng tram lam vi¢c c6 thoi gian hoan tat cong viéc tai tram dé gan
bing nhau, trdnh sy tn tic hay nhan rdi trong day chuyén;

- Day chuyén dugc can bang tot 1am giam tdi da thoi gian ngimg may, dong
cong viée nhip nhang déng bd va cudi cling lam ting ning suat.

2.4.3. Mt so cong thirc
thoi gian san xuit
Thoi gian chu ky = — 70— [1]
ngay
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Thoi gian lam viéc cua tram = téng thoi gian thuc cac cong doan tai tram
tow = X sty 12]
Sk: tap hop cac cong doan phai thuc hién tai tram lam viéc

Hiéu suft LE = Zk=15k (3
cm

m : sO tram lam viéc
c : thot gian chu ky
tgr - tong thoi gian cac cong doan tai tram k

Do thong sudt ctia day chuyén ( chi sé SI)

SI = /37 (tstam — tsi)?[4]

m : sO tram lam viéc

to : tong thoi gian cac cong doan tai tram k

toem © tOng thoi gian cac cong doan tai tram k tsmax : thoi gian 16n nhét trong céc
tram lam viéc

2.4.4. Khai niém vé diy chuyén san xuét.

San xuit mot san pham: Chia qua trinh tao ra san pham thanh nhiéu cong doan
(task).

- Tét ca cac cong doan (task) trén diy chuyén V={1,23..}
- San xuit duoc nhom thanh mét tap hop.

Trong d6: Mdi phan tir j trong tap hop 1a cong doan nho dé san xuét ra san pham
hoan thién. Dé thyc hién mot cong doan j, cin mot khoang thoi gian 1a tj : thoi gian thyce
hién cong doan (task time). Thuc hién toan bd cac cong doan nay s& tao ra san pham
hoan chinh.

2.4.4.1. Thoi gian lam vi€c ctia tram (Station time)

- Day chuyén san xuat gdm m tram lam viéc: 1, 2,..., m B0 tri doc theo bang
chuyén san xuat hodc diy chuyén xur Iy nguyén vt liéu. Moi tram 1am viéc
duoc bo tri dé thyc hién mot hay nhi€u cong doan khac nhau;

- Céc cong nhan dugc phan cong vao lam vi¢c & cac tram, voi sy trg giup clua
may moc va cac thiét bi chuyén dung;

- Thoi gian lam viéc cua tram = tong thoi gian thuc hién cac cong doan tai
tram;

- Khoang thoi gian can thiét dé day chuyén cho ra 1 san phdm hoan chinh;
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Thong thudng c bang thoi gian 16n nhét trong s6 cac thoi gian 1am viée cua
c4c tram trén toan bd day chuyén san xuat;
Thot gian 1am viéc cua tram thtr k: tsk <c
Tram lam viéc c6 thoi gian rdizc—tsk (Khoang thdi gian tram phai
ngimg may, céng nhin nhan rdi dé chd doi cong doan tiép theo);
N6i chung, bai toan can bang day chuyén san xuat: T6i wu viée sap xép, bd
tri cac cong doan cho tat ca cac tram dé cung huong dén mdt s6 muc ti€u
chung (ting san luong va giam sé lwong nhan cong);

So6 tram to1 thi€u:

S6 lugng tram 1am viéc tdi thiéu (N,) theo 1y thuyét thoa man cac rang budc
vé thoi gian chu ky:

Nt = Tong thoi gian cac cong doan/thdi gian chu ky [ 5]

2.4.4.2. Gian dd thw ty wu tién (Precedence diagram)

Két qua thuc hién cac cong doan tur tram lam viéc nay dugc chuyén sang
tram lam viéc ti€p theo;

Viéc chuyén tiép gitra cac cong doan phu thudc vao rang budce gitra cac cong
doan d6 (y€u cau thuc hién cong doan nao trudc, cong doan nao sau);

Vi¢c can bang day chuyén san xuat phai mang tinh kha thi: viéc sap xép cac
cong doan trén cac tram phai dam bao khong vi pham céc rang budc vé thu
tu thuc hién cac cong doan;

Gian do thi ty wu tién biéu dién cac cong doan dé san xuat 1 san pham hoan
chinh, thoi gian thuc hién mdi cong doan va rang budc giita cac cong doan
(cong doan thuc hi¢n trude, cong doan thuc hién sau);

M&i nit dai dién cho mot cong doan (kém theo ma sd cong doan, thoi gian
thuc hién cong doan). Puong lién két c6 hudng giita cac nut thé hién yéu
cau thuc hién trude va sau gilta cadc cong doan khac nhau.

2.4.5. Giai thuit caAn bang chuyén sian xuét:
2.4.5.1. Giai thuit wng vién 16n nhat RPW:
a. Phwong phap trong sé vi tri xép hang (RPW)
Mbi cong doan trong gian dd thtr tu vu tién duoc gan mot trong s6 vi tri nhat dinh.
Trong s6 cia mdi nut duoc tinh toan duwa trén thoi gian thyc hién va vi tri cua ntt d6 trén
gian do tha tu vu tién.

b. Tém tit giai thuat RPW:
1. Xay dung gian d6 thir tu wu tién.
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2. Tinh toan trong s6 RPW cho mdi cong doan (nit) theo gian dd thir tu vu tién
trén.

3. Sap xép cac cong doan theo thir tu giam dan cuia RPW.

4. Gén cong doan vao cac tram, cong doan dau tién co trong s6 vi tri RPW cao
nhét, tiép theo sau la cac cong doan tiép theo theo thtr tu trong s6 RPW giam
dan, va khong vi pham vé cac rang budc vé thoi gian chu ky, quan hé wu tién,
ngudn lyc.

5. Lép lai budc 4 cho dén khi tat ca céac cong doan dugc gan cho it nhat mot tram
lam viéc.

2.5. Ky thuat mé phong
2.5.1. Gi6i thiéu vé md phéng
M6 phong 1a mot hinh thuc bat chude mot hoat dong cia mot qua trinh hoac hé
thong, thé hién hoat dong ctia n6 theo thoi gian, sy ing dung cia n6 dung dé bat chudc
cac ung xtr ctia hé thdng thuc, thuong trén mdy vi tinh véi mot phadn mém thich hop.
Muc dich cua mo hinh hoa hé théng thuc dé c6 duogc cai nhin vé cac hoat dong ctia mot
hé théng va thay doi tai nguyén dé cai thién hiéu ning hé thong.
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2.5.2. Cac buéc thuc hién mé phong

Thiét 1ap bai toan va cod
ké hoach nghién cuu

I

Thu thap dir liéu va xac
minh md hinh

Lap chuong trinh c6
may tinh va kiém tra

l

Cho chay thi nghiém

Thiét ké thuc nghiém

Cho chay chuong trinh

A

Phan tich dit liéu dau ra

A

Tai liéu cung cép, trinh
bay va hoan thanh két

Hinh 2-4: Cac budc thuc hién mé phong
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2.6. Khau hao tai san c6 dinh
2.6.1. Khéu hao la gi?

Céc tai san nhu may moc va thiét bi dat tién, thay vi ghi nhan ra toan bo chi phi
clia mot tai san trong nim dau tién, cac cong ty co thé sir dung khau hao dé phan bo chi
phi va khép chi phi khdu hao v6i doanh thu lién quan trong cung ky bao cdo. Khau hao
tai san c¢6 dinh dugc hiéu co ban chinh 1a viéc phan bo mot cach cé hé thong gia tri hao
mon khi sir dung tai san cb dinh trong qua trinh san xuét theo dang quy dinh cta phap
luat.

Nhirng tai san khéu hao chi dugce st dung trong mdt thoi han nhét dinh khi tham
gia vao hoat dong san xuit va kinh doanh ctia doanh nghiép. Chinh béi vi thé ma nhim
muc dich dé bao toan va xac dinh s6 von cb dinh cling nhu gia thanh san pham, doanh
nghiép bat budc phai thure hi¢n khdu hao tai sin cé dinh.

2.6.2. Muc dich khau hao tai san c6 dinh

Muc dich cta khau hao tai san ¢6 dinh 12 nhiam tich lily von dé tai san xuit gian
don hodc tai san xuit mo rong tai san ¢ dinh. B6 phan gia tri hao mon dugc chuyén
dich vao gid tri san pham dugc coi 1a mot yéu td chi phi san xuat san pham duoc biéu
hién dudi hinh thic tién té goi 1a tién khau hao tai san ¢6 dinh.

Sau khi san phém hang hoa duoc tiéu thy, s6 tién khau hao duoc tich luy lai hinh
thanh quy khau hao tai san ¢6 dinh ctua doanh nghiép. Quy khau hao tai san ¢ dinh 13
mot nguodn tai chinh quan trong dé tai san xuat gian don va tai san xuat mo rong tai san
¢6 dinh trong cac doanh nghiép.

2.6.3. Phuwong phap tinh khau hao theo s6 duw giam dan c6 diéu chinh

Phuong phap khiu hao tai san c6 dinh theo s6 du giam dan c6 diéu chinh hang nim

dugc xac dinh theo cong thire sau:

Mikc trich khau hao = Gia tri con lai TSCP x Ty 1¢ khau hao nhanh [6]

Trong do:

Ty 18 khau hao nhanh (%) = Ty 1¢ khau hao TSCP theo phuwong phap duwong
thing x Hi¢u s6 diéu chinh [7]

Ty 1é khau hao TSCD theo phuong phap dudng thang duge tinh theo cong thic
sau:

1
Thoi gian trich khiu hao cia TSCD

Ty 1é khiAu hao TSCP dwong thing (%) = [8]

Hé s6 diéu chinh s& duoc tinh theo bang sau:
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Bing 2-1: Bang diéu chinh hiéu sé khdu hao

Thoi gian trich khau hao ctia tai san ¢b dinh Hé s6 hiéu chinh (1an)
Duéi 4 nam (t<4) 1.5
Trén4 nam (t>4) 2.0

Thoi gian trich khdu hao ciia TSCP xem ¢ phu luc 1: Khung thoi gian trich khdu
hao cdc logi tai san ¢é dinh.

Vao nhitng ndm cudi cung trong khi murc trich khau hao bang hodc khong 16n bang
mure trich khau hao binh quan cua gié tri con lai cia TSCP, trong nhitng nam nay cé
mure khau hao twong dwong véi gia tri con lai cia TSCD duoc tinh boi gia tri ciia TSCD
con lai chia cho thoi gian TSCD da duogc sir dung.

2.7. Phan tich SWOT
2.7.1. SWOT la gi?

SWOT la viét tat cia 4 thanh phan c4u thanh: Strengths (Piém manh), Weaknesses
(Piém yéu), Opportunities (Co hdi) va Threats (Thach thirc) 1a mo hinh duoc sir dung
phé bién trong viéc phan tich ké hoach kinh doanh ciia mét td chtrc, doanh nghiép.

Piém manh va diém yéu la yéu td bén trong doanh nghiép. Pay 1a nhiing dic diém
mang lai 1oi thé twong d6i (hodc bt loi twong Gmg) so voi dbi thu canh tranh cia to chic,
doanh nghiép.

Mit khac, co hoi va thach thire 1a nhitng yéu t6 bén ngoai. Co hoi 1a céc yéu tb cua
moi truong bén ngoai ma doanh nghiép c6 thé nim bét dé cai thién hiéu suét kinh doanh
nhu tang truéong doanh thu hodc cai thién ty suat loi nhuan. Thach thic 1a cac yéu t co
thé gay nguy hiém cho lgi thé canh tranh cta doanh nghiép.

2.7.2. Phan tich SWOT la gi?

Phan tich moé hinh SWOT (SWOT Analysis) 1a mot phuong phap quan trong
trong ké hoach kinh doanh va quan 1y, gitp t6 chirc hodc ca nhan danh gia tong quan vé
tinh hinh cta ho bang cach xac dinh cac yéu t6 noi bo (Strengths va Weaknesses) va yéu
td bén ngoai (Opportunities va Threats) anh hudng dén mot du an, san phém, td chire,
hodc quyét dinh cu thé.

- Piém manh (Strengths): 1a nhiing yéu td vuot troi, tach biét, doc ddo cla
doanh nghiép so voi1 céc dbi thu canh tranh, chéng han nhu lugng khach
hang trung thanh, cong nghé hi¢n dai, thuong hi¢u ndi tiéng, san phém doc
dao...

- Piém yéu (Weaknesses): 1 nhitng yéu t6 can trd doanh nghiép hoat dong
mot cach toi wu nhat. Pay 1 nhiing diém ma doanh nghiép can khac phuc,
cai tién nhanh chong duy tri tinh canh tranh trén thi truong nhu: gia cao hon

SV thyc hién: Nguyén Ha Lam, Nguyén Vian Tan GVHD TS. Nguyén Cong Hanh 21


https://www.pace.edu.vn/tin-kho-tri-thuc/doanh-thu-la-gi
https://www.pace.edu.vn/tin-kho-tri-thuc/loi-the-canh-tranh-tu-van-hoa-doanh-nghiep

Ung dung cong cu Autodesk Factory Design tai thiét k& mat bang va cai tién ddy chuyén san xuét gach tai CTCP
SX&KD Vit liéu Xay dung DQ

dbi thu, thuong hiéu con nho, chua co tiéng trén thi trudng, san pham 13i....

- Co hdi (Opportuniuies): 1a nhitng yéu té tic dong & ngoai tic dong thuan
lgi, tich cuc, mang lai cho doanh nghiép co hoi phat trién, xay dung chién
lugc canh tranh trén thi truong. Vi du: Tiém nang phat trién thuong hi¢u
hodc ban hang trén cic mang xa hoi nhu Tiktok, nhu cau khach hang ngay
cang cao,...

- Thach thire (Threats): dé cip t6i cac yéu to & hién tai va tuong lai c6 kha
ning tac dong tiéu cuc dén doanh nghiép. Chang han nhu nguyén vat liéu
tang, dbi thu canh tranh nhiéu va manh, xu huéng mua sim cta khach hang
thay d6i lién tuc,...

2.8. Hiéu suat tong thé OEE
2.8.1. Dinh nghia

OEE — Overall Equipment Effectiveness (Hiéu suat thiét bi tong thé) 1 mot
thudce do duoc st dung dé danh gia hiéu qua cua hoat dong san xudt cua doanh nghi¢p
va hd trg cac hanh dong dé cai thién nang Suét.

Ty 1é phan trim OEE mo ta thoi gian san xut ma may moc, ddy chuyén hodc thiét
bi thyc su hoat dong hiéu qua. Do d6, mot hang muc thiét bi c6 diém OEE 13 100% luon
6 sdn ma khong co bat ky thoi gian nglg hoat dong ngoai ké hoach nao; cung cip san
pham nhanh nhét c6 thé; va san pham ludn c6 chat luong tot. Chi s6 OEE déng mot vai
tro quan trong trong vi¢c dat dugc cdc muc ti€u san xuét tinh gon.

2.8.2. Cong thirc tinh OEE
OEE = Availability (A) x Performance (P) X Quality (Q) [9]

a. Tinh kha dung — Availability (A)
Availability (A) — tinh kha dung 1a thoi gian mdy méc va thiét bi trong nha may
thuc su hoat dong theo ty 1¢ phén tram cua thoi gian san xuat du kién.

Tinh sin ¢é (A) = Thoi gian chay / Thoi gian san xuat du kién [10]
Thanh phan nay tinh dén tit ca cac sy kién ngin can qua trinh san xuat hoat dong.

Diéu ndy c6 thé bao gdm cac diém dimg theo ké hoach nhu thay d6i va thoi gian thiét
lap hodc cac diém dirng ngoai ké hoach nhu sy ¢6 may moc.

b. Hiéu suit — Performance (P)
Hiéu suit — Performance (P) 12 ty 18 thuc té ciia san xudt so vdi ty 18 tiéu chuén.

Hiéu suit (P) = (Tong s6 x Thoi gian chu ky 1y twéng) / Thoi gian chay [11]
Thanh phan nay dam bao quy trinh san xuat ctia doanh nghiép dién ra véi toc do

chinh x4c, dé hoan thanh nhiéu cong viéc nhét c6 thé trong mot khoang thoi gian nhat
dinh. B4t ky hiéu sut chdm nao s& anh hudng dén thoi gian chay thyc té.
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c. Chit lwgng — Quality (Q)
Chét lugng — Quality (Q) 12 yéu t6 thi ba ciia OEE dugc tinh toan. Cap chét luong
thé hién ty 1é cac b phan tét dap tng yéu cau chat lugng so véi tong sb6 bd phan duoc
san xuAt:

Chit lwong (Q) = (Pon vi dwoc san xuit — Phé pham) / Pon vi dwge san xuét [12]

Thanh phan nay bao gdm tit ca cac hang héa duoc san xuat khong dap tng cac tiéu
chuan chét lvong mong mudn hodc dang can dugc lam lai.
2.8.3. Loi ich ciia OEE trong sin xuit
- Truc quan hoda hi¢u Suét;
- Tiang ning suat dau ra;
- Giam chi phi may moc;
- Tang kha nang canh tranh;
- Pap ung nhu cau tét hon va ting doanh thu.

SV thyc hién: Nguyén Ha Lam, Nguyén Vian Tan GVHD TS. Nguyén Cong Hanh 23



Ung dung cong cu Autodesk Factory Design tai thiét k& mat bang va cai tién ddy chuyén san xuét gach tai CTCP
SX&KD Vit liéu Xay dung DQ

Chwong 3: MO PHONG MAT BANG NHA MAY BANG AUTODESK
FACTORY DESIGN

Hién nay, cac mo phong 3D cua san phém, vat liéu va quy trinh san xudt di dugc
st dung, nhung trong tuong lai, mo phong cling s€ duoc st dung rong rai hon trong cac
hoat dong ctia nha may. Nhitng mé phong nay sé& tan dung dit liéu thoi gian thuce dé phan
anh thé gi6i thyc trong mot mo hinh 40, c6 thé bao gdm may moc, san pham va con
ngudi. Piéu nay cho phép cac nha san xuét kiém tra va t6i wu hoa thong sb cai dit may
cho san pham tiép theo trong thé gidi ao trudc khi thay ddi tir thé gidi thuc, tir d6 ting
chét luong va giam thoi gian thiét 1ap hé théng nha may.

C6 rat nhiéu phan mém moé phong trén thi trudng hién nay: Flexsim, Plant
Texnomatix Simulation, Process Simulation, ..., tit ca déu cho théy dugc kha nang kiém
tra va t6i wu hoa hé théng san xuat. Tuy nhién, van con mot vai nhugc diém ma cac phﬁn
mém nay chua thé hién duoc, mit bé“mg nha may chua duogc thé hién 1o, cac ddi tuong
may moc con kha don gian, nguén dit liéu con han ché, chua dua ra cc phan tich dir
liéu vé dong chay ciia day chuyén san xuat, khong nhin tong quan nha may theo hudng
nhin ciia mot ngudi cong nhén,....Chinh vi thé, can c6 mot chudi cac phan mém lién két
v6i nhau dé bo tro cho nhau x4y dung mé hinh mé phong mot cach toan ven va day du
nhat d6 1a bd phan mém bao gdm Inventor Professional, AutoCAD Architecture,
Naviswork nam trong hé sinh thai cia Autodesk.

3.1. Gi6i thiéu tong quan

Autodesk 13 mot cong ty phan mém da qudc gia c6 tru sé tai My, chuyén san xuét
cac phan mém vé thiét ké va quan 1y dir liéu cho cac nganh kién truc, xay dung, co khi,
san xudt,... Cac phan mém ciia Autodesk duoc st dung rong réi trong cac nganh nhu
kién trac, xay dung, co khi, dién tir, san xuét, giai tri, thiét ké d6 hoa va nhiéu linh vuc
khac. Cac san pham cta Autodesk rat da dang, bao gom cac phan mém 2D va 3D, phan
mém thiét ké san pham, phan mém mo phong, phin mém quan 1y dit liéu va phan mém
do hoa.

3.1.1. Phin mém AutoCAD Architecture

AutoCAD Architecture (ACA) 1a phan mém chuyén dung cho thiét ké kién tric,
duogc phat trién boi Autodesk dya trén nén tang AutoCAD. AutoCAD Architecture cung
cAp cac cong cu manh m& va chuyén biét gitp kién tric su tao ra cac ban vé 2D, md
hinh 3D va tai liéu chi tiét mot cach nhanh choéng va chinh xac.
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iﬂ AutoCAD Architecture

Specifically for architectural design,
AutoCAD Architecture software is an

architectural drafting tool to help you..

2024 ~ Win 64 + English v

Install

pd

Download
Custom Install

Hinh 3-1: Phan mém Autodesk Architecture

3.1.2. Phin mém Inventor Professional

Autodesk Inventor Professional 1a phadn mém thiét ké 3D, b6 tri va sap xép hé thong
san xut theo so do chuyén. Cung cap tat ca cac tinh nang vé thiét ké cliing véi cac cong
cu bd sung cho cho hé théng san xuit.

r.zJ Inventor Professional

Inventor® Professional provides
engineers and designers a professional
grade solution for 3D mechanical...

2024 v Win 64 English +

Install

Download
@ View details
Custom Install

Hinh 3-2: Phin mém Autodesk Inventor Professional
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3.1.3. Phan mém Navisworks Manage

Autodesk Navisworks Manage 1a giai phap toan dién cho viéc danh gia du an, giup
diéu phdi, phan tich, truyén dat ¥ tuong thiét ké va kha ning thi cong. Phin mém tich
hop dir liéu thiét ké BIM (Building Information Modeling) rong 16n, mé hinh k¥ thuat
s6 va cac Gmg dung thiét ké nha thanh mot mé hinh duy nhat. Phan mém cho ta c6 cai
nhin tong quan dién tich nha may, tir may moc dén hudng di chuyén s& duge nhin duéi
gbc nhin ciia mot nguoi cong nhén, tir d6 dua ra cac nhan dinh, cac danh giad vé moi
truong lam vi¢c trong nha may.

m Navisworks Manage

Navisworks 2024 contains a number of
enhancements and the resolution of
several customer reported issues....

2024 « Win 64 ~ English v

Install

stalls with latest upc

Download
@ View details

Custom Install

Hinh 3-3: Phan mém Autodesk Navisworks Manage

3.1.4. Phan mém Factory Design Utilities
Factory Design Utilities 13 phan mém duoc tai sau khi cai dit hoan tat ba phan
mém trén. Cung cip, tao tai nguyén va sir dung trong qué trinh thiét ké bd tri nha may
trong cac ban vé 2D, 3D cho AutoCAD Architecture, Inventor Professional, Autodesk
Navisworks Manage. Gitip nha phén tich ¢6 cai nhin khach quan vé mot nha may san
xuit bao gé)m may moc, thiét bi, dd dac va cac yéu t6 khac thuong duoc st dung trong
moi truong nha may.
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mJ Factory Design
Utilities

Factory Design Utilities software lets
you plan and validate factory layouts
for efficient equipment placement to...

2024 v Win 64 ~ English v

Install

Installs with latest upc

Download
@ View details

Custom Install

Hinh 3-4: Phan mém Factory Design Utilities

3.1.5. Phin mém ProModel

Pro Model for AutoCAD la phan mém thiét ké va mé phong 3D chuyén nghiép
thudc Cong ty C6 phan ProModel. Cung cap cac cong cu manh mé& dé tao ra cac mé hinh
3D chinh x4c, md phong dong va phan tich hiéu suat cta san pham trudc khi ché tao.

ProModel for AutoCAD® Edition - Evaluation
ProModel Corporatio

0 reyview

Language:

4

Hinh 3-5: Phan mém ProModel for AutoCAD Edition

ProModel tip trung vio cac van dé nhu sir dung tai nguyén, nang luc san xut,
nang suat va muc ton kho. Bang cach 14p mo hinh cac yéu t6 quan trong ctia hé thong
san xuat nhu viéc str dung tai nguyén, cong suat hé théng va dong chay nguyén vat liéu,
c6 thé thir nghiém céc chién lugc va thiét ké van hanh khac nhau dé dat duoc két qua tot
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nhét.

Két qua sau khi phan tich dong chay nguyén vat liéu ciia ProModel thé hién mot
cach rd rang, ngudi phan tich c6 thé dé dang nhin nhan diy chuyén mot cach khach quan
thong qua cac biéu dd cot, biéu do tron,.. .

|

. a |
| a1 ‘

[ I | f

L
| amaa

Hinh 3-6: Két qud dwoc phdn tich tir ProModel bang biéu do cét

Luu y: Tuwong tu nhu Factory Assets thi ProModel ciing 1a phan mém duoc cai dat
cudi cung sau khi cai thanh céng 3 phan mém Inventor Professional, AutoCAD
Architecture, Navisworks Manage.

3.2. Sir dung cac phan mém nhiam xay dung lai mit bang hién tai ciia nha may
3.2.1. Xay dung khuon vién nha may
Khuén vién nha may hién tai dugc xay dung 3D véi sy hd trg ciia phan mém
SketchUp, bo sung cac thuc thé, canh quan xung quanh nha may.

SketchUp la phén mém mo hinh héa 3D phé bién dugc st dung cho nhiéu muc
dich khac nhau, bao gdm thiét ké kién truc, noi that, canh quan,...N6 dugc biét dén véi
giao dién nguoi dung don gian, d& hoc va st dung, ngay ca ddi voi nhitng ngudi méi
bét dau.
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Khuon vién nha may sau khi dugc xdy dung hoan thanh:

Hinh 3-7: Khuon vién nha may

Sau khi xay dyng mé hinh 3D trén phan mém SketchUp thi xuét file sang dinh
dang .DWG nham muc dich xay dung thém céac vin phong va thiét ké, bé tri may moc
thiét bi trén phan mém Autocad Architecture.
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3.2.2. Sir dung AutoCAD Architecture xay dung ciac by phan trong nha may

Khoi dong phan mém AutoCAD Architecture va mo file dinh dang .DWG da luu

trude do.

<

|l

&

&

Hinh 3-8: Khuon vién nha may trén Autocad Architecture
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Tién hanh x4y dung cac vin phong bang cic cong cu c6 san trén phan mém. Pau
tién chon tab Home s¢& hién ra thu muc bao gom ctra, tudng, try, mai nha,...

Insert Annotate Render
oy wai -~ B® Rrooft slab
B Door - & Stair
lTools

x B wWindow - E Space

Home

Build

LRl
n

1 [T

Hinh 3-9: Thanh cong cu Tool Palettes — Design
Céch st dung céc tai nguyén:
Bwéc 1: Chon tai nguyén hién thi & Tool Palettes — Design;

Buéc 2: Xac dinh diém bat dau va diém két thuc, nhap chudt trai dé xac dinh diém
bat dau va diém két thuc ciia bire tuong;

Budre 3: Thiét 1ap chiéu cao, nhap kich thudc;
Buwéc 4: Nhap chudt phai hodc nhan Enter dé hoan thanh.

Luu y: Chon vat li¢u tuong, cira chinh, ctra s6, mai nha mong mudn tir danh sach
tha xudng trong bang diéu khién Properties.
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Sau khi hoan thanh cac thao tac, mat bﬁng cac khu vyc hién tai dugc xay dung nhu
Hinh 3-10, Hinh 3-11, Hinh 3-12. Céac khu vuc duoc thiét 1ap dang véi mit bang thuc
té, thé hién duogc cai nhin tong quan nha may.

D Vieualam ,, ~

Hinh 3-10: Khu vuc danh cho bao vé

Hinh 3-11: Van phong, kho liéu, nha an Hinh 3-12: Kho than
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3.2.3. Sir dung phin mém Autodesk Inventor Professional dé tao diy chuyén
san xuat trong nha may
Sau khi hoan thanh xong mit bang ctia nha may da duoc trinh bay ¢ muc 3.2.2 bit
dau chuyén qua phan mém Autodesk Inventor Professional bang cach chon Factory
roi nhap chudt vao Open in Inventor.

A B EEL I8« P

O N @ 5 M

Factory A, Matenni.. Point Cio Utilites Leamn

Hinh 3-13: Chuyén doi tir Architecture sang Invertor

Tién hanh b tri, thiét ké day chuyén san xuat gach bang Factory Assets trong
Inventor Professional trén mit bang co san.

Factory Assemble Design 3D Model

=] g
Palettes Create New Open in Open in
¥ Process Model AutoCAD Navisworks

Tools Cross-Product Workflows

Asset Browser X =

\ hyd ral t 9\

[ A i #"% |00
+ OO v zl v =l e [D1
‘ Search Results v ‘
—~— -
Hydraulic Box... Hydraulic Coil...

v O

Hydraulic Exca... Hydraulic Floor...
N £
Hinh 3-14: Tai nguyén Asset Browser trong Inventor Profressional
Sau khi hoan thanh mit bang nha xudng thi tién hanh bé tri may moc cho nha may
& phan mém Inventor Professional.
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Budc 1: Chon Factory -> Asset Brower;
Buwéc 2: Tim kiém may moc sao cho pht hop ¢ Seach Asset;
Bwéc 3: Tién hanh bb tri cac may moc dung voi mé hinh thuc té tai nha may.

Luu y: D61 véi cac mo hinh, thiét bi chua c6 san can download bang cach chon vi
tri cua may moc, click chudt phai sau d6 chon Download Asset dé c6 thé sir dung.

Hinh 3-15: Céng doan dau vao
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Hinh 3-17: Céong doan cudi, xép gach méc 1én pallet
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Hinh 3-18: Ddy chuyén san xudt gach dwge thiét ldp trén Autodesk Inventor

Professional

3.2.4. Sir dung phin mém Navisworks Manage dé¢ nhin tong quan nha may

bé mo Navisworks, chon Factory r6i nhap chudt vao Open in Navsworks.
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BO-DH<s-—~-YB & -Hs

Assemble Design 3D Mode

i O W

Palettes Create New Open in Open in
= Process Model AutoCAD Navisworks
Tools Cross-Product Workflows

Hinh 3-19: Chuyén déi tir Invertor sang Navisworks

Tiép tuc chon Viewpoint, chon Walk dé c6 thé di chuyén quan sat nha may mot
cach tong quat. Luc nay trén man hinh s& hién thi nha may da thiét ké truée d6 ¢ dang
3D, c6 thé di vao tham quan nha may va di dén bat ki noi nao trén nha may bang cach:

Chon tab Viewpoint, chon Realism, chon Collision Hinh 3-20, chon Third
Person dé hién thi nguoi thir ba. Chon Walk, Fly dé bat dau di chuyén xung quanh nha
may va noi ban muén di dén Hinh 3-21.

RECEI Raview  Animaton  View  Outpat  BIM 380 Glue

§

Realism

2 :.“‘_’_}CO 00

Hinh 3-21: Cdc géc nhin trong nha mady théng qua phan mém Navisworks Manage

Save Viewpoint co thé luu lai goc nhin hodc Record, can di chuyén dén vi tri mudn
luu, chon Save Viewpoint, chon ti€p Save Viewpoint va dét tén.

Céch sir dung Viewpoint da luu:
Nhép vao Viewpoint trén thanh cong cu, chon viewpoint mudn st dung tir danh

sach, mo hinh s& thay doi dé hién thi khung nhin dugc luu trong viewpoint Hinh 3-22.
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(D scenE_1
(D) sceNe_2
(D nhamay
Khivuchoogarsmne

Hinh 3-22: Sir dung Save Viewpoint gitip ban c6 thé heu lai géc nhin hodc Record

Luru viewpoint vao tép tin: Luu viewpoint vao tép .nwv dé chia sé voi ngudi khac.
Tao video md phong: Sir dung viewpoint, chon Record dé tao video mo6 phong chuyén
dong cua mo hinh.

3.2.5. Phan tich mit bang hién tai thong qua cic phin mém trong hé sinh thai
Autodesk

Mo hinh mat béng nha may hién tai dugc thiét 1ap hoan tat, cac van dé ctia nha may
xé4c dinh tir dau cling dugc thé hién rd hon. Cac khu vuc tai nha may dudi goc nhin tong
quan trén phan mém Navisworks di phan anh duoc vé6i cach siap xép cac khu vuc mat
thiét hién tai la chua thuc sy tdi vu. Cac khu vuc quan trong dugc dit cach xa nhau, dan
dén thoi gian di chuyén ctia cong nhan ting.

Mat bé“mg san xuat hién tai dugc thé hién trén Inventor Factory Hinh 3-18 cho théy
tinh trang day chuyén san xuat chua that su tdi wu. Céc cong doan dugc bd tri vao cac
tram chua hop 1y, chﬁng han tram 1 chi ¢6 1 cong doan va thiét bi di kém, trong khi tram
3 v6i tong ba cong doan va 3 thiét bi di kém. Thiy duoc sy khong thong nhat thoi gian
giita cac tram 1am viéc, lam tang su cing thang cong viéc clia cong nhan.

3.3. Sir dung ProModel dé phan tich dong chay nguyén vit li¢u

Mo hinh sau khi duogc thiét 1ap trén Invertor co thé chuyén qua lai AutoCAD

Architecture v6i day chuyén 2D, tir day ta co thé thiét 1ap dong chay cua mé hinh.
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3.3.1. Mo phéng dong chdy nguyén vét li¢u trén ProModel

Pé bat dau thiét 1ap dong chay cua day chuyén san xuat, bt diu & muc Modeling.

Trong d6, Simulation Browser thém céc thuc thé tao mé hinh mé phong, Simulation

Properties bo trg cho Simulation Browser c6 thé hiéu chinh thong s6 cac thuc thé.

B B B B

Add Simulation Simulation Model
Process Flow Browser Properties Elements

Modeling

Hinh 3-23: Thanh cong cu cua ProModel

Tién hanh thiét 1ap mo6 phong dong chay nguyén vat liéu:

Budc 1: Chon Simulation Browser, chon Adding Locations;

BRIVl ™+ PWLOCATION Add locatlans by swlurtisg assets or hlod

£7319.8, 144505, 00 MooEL TP B

Hinh 3-24: Thém thyc thé vao mé hinh mé phong

Buérc 2: Chon cac thyc thé trong dy chuyén san xuat va Enter;
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SIMULATION BROWSER
= Add X Delete ¥

Name

Locations

May_xuc
May_can_tho
May_can_min
May nhao_tron
May xay than

May_ep_dun

Entities

May_cat_gach

Pallet

Hinh 3-25: Gan cdc thiét bi trén dong chady va dt tén
Budre 3: Dit tén cho thuc thé dau vao;
SIMULATION BROWSER
. ¥ Add X Delete

1

Name

Locatior

nguyenlieu

o

C

Entities

Hinh 3-26: Dat tén cho thuc thé nguyén liéu dau vao
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Thuc thé st dung dd hoa Hinh 3-26 hién thi duéi dang hinh dang don gian, chéng

han nhu hinh tron hodc hinh vuéng Hinh 3-27.

Graphics
%+ Add

Hinh 3-27: Hinh dang thuc thé

Buéc 4: Dit tén cho dong chay va gan thuc thé dau vao;

Sl ™™~ PMFLOW Enter Flow Name: flow
Hinh 3-28: Dat tén cho dong chay

WPl "~ PMFLOW Select location [Branch]: nguyenlieu

Hinh 3-29: Gan thyc thé dau vao cho dong chay

SIMULATION BROWSER

&= Add XX Delete
4 flow
4 [ May xuc
L May _can_tho
] May xay than
L May_can_tho
] May can_tho
L May_can_min
[ May_can_min
L May_nhao_tron
] May nhao_tron
L, May_ep_dun
] May_ep_dun
L, May _cat_gach
] May_cat_gach
L, Pallet

[ Pallet

Entities

Hinh 3-30: Gén cdc thiee thé vao dong chdy nguyén vit liéu
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Hinh 3-30 bit dau xdy dung quy trinh di chuyén cua dong vt liéu, chon diém bt
dau 1a May _xuc 1a diém bit dau quy trinh va diém cudi cung Pallet 1a diém két thuc quy
trinh. Chon dong chdy theo trinh tu quy trinh san xuét, hiy chi y miii tén hién thi truc
quan cac tuyén dudng dang khdi tao gitra cac diém Hinh 3-31.

MAY CAN MIN

MAY NHAO LOC| |

MAY DUN GACH

=
o2
o
C
=
=
S
)

MAY CAT GACH

T
A

JOW HOVD D04 DNA NHA

ONOHd NVA

Hinh 3-31: Dong chay nguyén vat liéu

SV thyc hién: Nguyén Ha Lam, Nguyén Vian Tan GVHD TS. Nguyén Cong Hanh 42



Ung dung cong cu Autodesk Factory Design tai thiét k& mat bang va cai tién ddy chuyén san xuét gach tai CTCP
SX&KD Vit liéu Xay dung DQ

Buwéc 5: Thiét 1ap thong sb thoi gian lam viée cua cac thiét bi;

SIMULATION PROPERTIES

PROCESS | LOGIC

Flow: flow
Location: May_xuc

Time: 3

Hinh 3-32: Thiét lgp thoi gian cho cdc thiét bi

Thiét 1ap thoi gian lam viéc cta ting may theo bang thoi gian hoat dong cua thiét
bi duéi day, voi tong khdi luong nguyén vat lidu twong thich véi 1000 vién gach:

Bing 3-1: Thoi gian hoat dong ciia cdc thiét bi gdn vao flow

STT Tén thiét bi Loai thiét bi Thoi gian lam viée (phiit)
1 May xuc Tu dong 3
2 May xay than Ty dong 2
3 May cén tho Tu dong 2.5
4 Mady can min Tu dong 2.5
5 May phoi tron Tu dong 2
6 May ép dun Tu dong 5
7 May cat gach Tu dong 0.45
8 Xép gach lén Pallet Thu cong 6.15

Budéc 6: Chon Simulation Options dé thiét 1ap thoi gian chay mé phong;

b 2% Simulation Options

Simulate

Hinh 3-33: Thanh cong cu mé phong
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B3 Simulation Options X

General V Animation

Configure Simulation Run Length

Run Length Type: Time Only v

[ ] Warmup Period

Warmup Length: 0 Hr -

Run Length: I Hr v

Additional Options

Replications: 1

Clock Precision: 0.001 v | | Min v

OK Cancel

Hinh 3-34: Thiét lgp thoi gian chay mé phong

Buéc 7: Chon Simulate dé chay mé phong va cho ra két qua.
s i |

[D\rm—.‘o s winng IS o Ooevwsn .\unn]

|

Hinh 3-35: Biéu do thé hién trang thdi dong chay nguyén vt liéu
Hinh 3-35 thé hién duoc su logic trong dong chay chua thuc su cao chi 13.04%,
phan &anh vé nang suét lam viéc gilta cac may chua that sy déng déu, thiéu su gén két.
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Ty 1é thoi gian hoat dong 46.96% chénh léch khong déng ké so véi ty 1& tic nghén

39.99% cua dong chay nguyén vat lidu trong ddy chuyén. Nhan thiy ddy chuyén hién

tai chua thuc sy toi wu, va can tim ra may dang c6 tinh trang khong on dinh trong day

chuyén.

l.s wvaen nseg s [Tsvuiag Bsioas .s.--']

Hinh 3-36: Biéu do trang thai cic mdy cé dong nguyén vit liéu di qua

Két qua & Hinh 3-36 phan anh dung véi tinh trang ctia nha may hién tai, cdc cong
doan dugc hoat dong mdt cach déng déu nhau, tuy nhién dong chay qua may ép dun
gach 68,35% co6 ty 1€ hoat dong cao hon cac may con lai, dan dén cac may phia trude bi
tdc nghén va cac may phia sau vi kéo theo lam cho thoi gian 1am viée ting 1én.
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3.3.2. Phan tich dong chdy nguyén vét li¢u

May ol v
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0 «watng
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Hinh 3-37: Biéu do tron phén tich thoi gian lam viée cia tirng mdy

Dé hiéu r6 hon van dé cua may ép dun, bat dau so sanh thoi gian hoat dong, thoi
gian tic nghén cua cac may sau khi duoc phan mém ProModel phan tich. Hinh 3-37 cho
thdy thoi gian lam viéc ctia may ép dun gach qua cao 68.35%, din dén cac may phia
trude bi tic nghén cu thé may nhao tron 54.38%, may can min 46.67%, may can tho
45.18%. Diéu nay lam anh hudng truc tiép dén nang suat thyc té cia nha may, gy cing
thang cho cong nhan ¢ cong doan 1am viéc tai may ép dun gach.
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Chuong 4: TAI THIET KE MAT BANG VA CAI TIEN DAY CHUYEN SAN
XUAT GACH

Chuong 4 s& ap dung cac 1y thuyét duoc trinh bay & chuwong 2 va tng dung céc
cong cu Autodesk Factory Design & chuwong 3 dé tién hanh mot s6 cai tién ma chuong 1
dit ra. Muc tiéu ¢ chuong 4 13 cai tién mat bang san xuat, cAn bang diy chuyén san xuat
gach moc, va cudi cing 1a thay thé cong doan thu hoi gach phé pham thay bang bang tai
hoan luu.

4.1. Tai thiét ké mit bang
4.1.1. Phan tich mét bang hién tai

Mit bang hién tai ctia nha may van con nhiéu khu vuc chua duge sap xép hop 1y,
dan dén ning suat chua dat t6i wu, déng thoi cac khu vuc ¢6 quan hé quan trong véi
nhau duoc dit cach xa, lam mat thoi gian di chuyén cua cong nhan, giam hiéu qua cua
nha mdy san xuat.

4.1.1.1. Cac khu vuc trong nha may

Nha may dugc xay dung vao nam 2008, gém 10 b phan lam viéc dugc thé hién &
Bang 4-1 dudi day:

Bing 4-1: Cdc bé phdn trong nha mdy san xudt gach tuynel

CAC BO PHAN TRONG NHA MAY SAN XUAT GACH TUYNEL
TT | Bo phan TT | Bo phan
1 | Kho than 6 | Kho thanh pham
2 | Baiudét 7 | Kho nhién liéu
3 | Khu san xuét 8 | Vin phong
4 | Khu phoi gach mdc 9 | Khu vuc dé xe
5 | Khu sy, nung 10 | Nha an

4.1.1.2. Biéu d6 quan hé ciia mit bang hién tai

Biéu do quan hé thé hién cac mbi quan h¢ can dugc dic biét chi y dat gﬁn nhau
(A), cac quan hé gitta 1. Kho than — 3. Khu vuc san xudt, 2. Bdi i dat — 3. Khu vuc sdn
xudt, 1. Kho than — 5. Khu sdy, nung, hay cac quan hé can dit xa nhau ( X)), 5. Khu sdy,
nung — 7. Kho nhién liéu hay 5. Khu sd'y nung — 9. Khu vuc dé xe. Cu thé duoc thé hién
6 biéu d6 quan hé Hinh 3-1. Ngoai ra con cac quan hé dic biét quan trong ( E ), quan hé
trung binh (I, O ), va quan hé trung binh (U ) ¢6 thé bo qua.
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1. Kho than

. Bai u dat

W |9

. Khu san xuat

. Khu phoi gach moc

|

. Khu say, nung

o

. Kho thanh pham

. Kho nhién liéu

. Vin phong

O |loce| =

. Khu vue dé xe

10. Nha an

~

Hinh 4-1:Biéu dé quan hé cdc bg phdn trong nha mdy gach tuynel

4.1.1.3. Dién tich ciac by phan trong nha may

Nha may gom 10 khu vuc, cac khu vuc chiém dién tich 16n nhét: khu phoi gach

moc, kho thanh pham, khu siy nung, ...

Bdng 4-2: Dié¢n tich cac khu vuc trong nha may

DIEN TiCH CAC KHU VUC

TT B0 phan Dai (m) RoOng (m)
1 | Kho than 10 10
2 | Baindat 20 10
3 | Khu san xuat 30 10
4 | Khu phoi gach moc 45 20
5 | Khu sy, nung 30 15
6 | Kho thanh phdm 30 20
7 | Kho nhién liéu 10 6
8 | Vin phong 10 9
9 | Khu vuc dé xe 10 3
10 | Nha an 10 6

4.1.1.4. Bang chuyén d6i mirc d9 gin ké

Bang chuyén doi tir mirc d6 gﬁn ké A, E, 0,1, U, X vé trong ) gﬁn ké, thé hién

mdi quan hé mat thiét giita cdc bo phan trong nha may. Bang 4-3 thé hién mdi quan gan

ké gitra cac by phan, cép dd cao nhit 1a A muc do quan trong nhét, cép do21aE, céip do
3lalvaO,va cép do 4 1a U khong quan trong, ddc bi¢t cha y murec d§ X phai dac bi¢t

cach xa nhau.
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Bing 4-3: Chuyén déi quan hé gan ké

A Abolutely necessary - Tuyét d6i can thiét 16
E Especially important - Bac bi¢t quan trong

I Important - Quan trong 4
Q) Ordinary closeness - Nén dit gan nhau

U Unimportant - Khong quan trong 0
X Undesirable - Can dit xa nhau -8

4.1.1.5. Biéu d6 tir dén
Str dung biéu d6 tir dén Bang 4-4 dé thé mdi quan hé cac bo phan trong nha may
san xuat gach.

Bing 4-4: Biéu do tir dén

1. | 2. | 3. | 4. | 5. 6. 7. 8. 9,
Kho | Bii | Khu | Khu K’hu Kho | Kho | Van | Khu | Nhj
than | 4 | san | phoi | sdy, | thanh | nhién | phong | vuc

dat | xuat | gach | nung | pham | li¢u de
mac xe

1. Kho than - 0 |16 | 0 16 0 0 0 0

2. Bai u dit 0 - 1161 0 0 0 0 0 0

3.Khusianxuit| 16 | 16 | - 4 4 0 4 2 0

4. Khu phoi oo |4 | -] 8] oo | 0o |o

gach moc

>- Khu say, 60|48 | - | 4 | 8] 0 |-8

nung

6. Khothanh | o1 o 1 o | 0 | 4 | - | 0o | 4 |0

pham

7. Khomhien =} o g Ty o | s | 0 |- 2 | 0

licu

8. Van phong 0 0 2 0 0 4 2 - 4

;";Kh“ veede g ool o | 8] 0 | o 4 | -

10. Nha éin 0 ]0] 0 0 0 0 0 4 0

4.1.1.6. Ma trén tir dén
Tt biéu d6 tir dén, c6 ma tran tir dén thé hién cac moi quan h¢ cua cac by phan
trong mat nha may san xuat gach Hinh 4-2:
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1. Kho than

2. Bai i dat

R
4
S

3. Khu san xuat

4. Khu phoi gach mgc

5. Khu say. nung
6. Kho thanh pham

7. Kho nhién liéu

&
X
5
%

S
ge

5
&

X

S
&

S

B

8. Van phong

9. Khu vire dé xe
10. Nha in

Hinh 4-2: Ma trén tir dén cdc quan hé bé phan trong nha mdy san xudt gach

4.1.1.7. Mit bang khéi hién tai ciia nha may
20

(2) 20

10

—
(&)}

~
45

30

10

10

™ (9) (10) ol
2 1(8) [(M) ]

—
(@)
~

20

| 30
|

Hinh 4-3: Mat bc?ng khéi nha mady hién tai
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Tir mit bang khoi hién tai Hinh 4-3, biéu dd quan hé Hinh 4-1 va bang chuyén di
quan hé gan ké Bang 4-3 cac bo phan tai nha mdy san xudt, c6 thé tinh diém sb mit bang
hién tai:

1. Kho than

9

. Bai u dat

. Khu san xuat

= | W

. Khu phoi gach moc

hn

. Khu say, nung

. Kho thanh phiam

. Kho nhién liéu

. Van phong

Ll 9>

Khu vuc dé xe
). Nha an

1

=~

Hinh 4-4: Biéu do diém trong s0 gd‘n ké cdc khu vue hién tai

Sau khi tinh toan diém sd theo trong sé gan ké cta phuwong 4n mit bang thir nhat,
bang sau day sé& thé hién cac mdi quan hé thoa man ciia phwong 4n mit bang:

Bang 4-5: Cac moi quan hé thoa man cua mat bcfng hién tai

TT Moéi quan hé thoa man Pi¢m
1 Khu san xuat + Kho than 16
2 Khu san xuét + Bai 1 dét 16
3 Khu phoi gach moc + Khu san xuét 4
4 Khu siy nung + Kho than 16
5 Khu say nung + Khu san xuét 4
6 Vin phong + Kho thanh phim 4
7 Vin phong + Kho nhién li¢u 2
8 Khu dé xe + Vin phong 4
9 Nha an + Van phong 4

Tong diém 70

Diém trong s6 gan ké ctia mit bang hién tai 1a 70 diém, van con cai thién duoc,
chinh vi thé can st dung phuong phap khac dé xem cé t6i vu méat bang san xuat hay
khong.
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4.1.2. Tai thiét ké mit bang dua trén Iy thuyét do thi

4.1.2.1. Phwong phap phat hoa do thi theo hinh luc giac

Dbi voi phuong phap phat hoa do thi gan ké theo hinh luc giac, cap b phan c6 mdi
quan h¢ c6 tam quan trong 16n s€ dugc xem xét bd tri trude. Céc cap bo phan tiép duoc
chon dé bd tri, nam trong s6 cac cap bo phan con lai, va chi xét mbi quan h¢ 1:1 véi cac
bd phan d3 b tri. Qua trinh ldp lai t6i khi tit ca bo phan duoc bb tri.

Dé bit ddu budc dau tién cua phuong phap do thi luc giac, can tinh dugce diém
trong s6 cua cac quan hé thod man vi tri, va bét dau sa"lp Xép trong s6 vi tri theo thu tu

giam dan ¢ Bang 4-6.

Bing 4-6: Piém cdc cdp quan hé theo trong sé giam dan

TT Mdi quan hé thoa mén Piém
1 Khu san xuat + Kho than 16
2 Khu san xuat + Bai 0 dit 16
3 Khu sdy nung + Kho than 16
4 Khu sdy nung + Khu phoi gach moc 8
5 Vin phong + Kho thanh pham 4
6 Kho nhién li¢u + Khu san xuét 4
7 Khu sdy nung + Khu san xuét 4
8 Kho thanh phdm + Kho siy nung 4
9 Khu dé xe + Vin phong 4

10 Nha an + Van phong 4

11 Khu phoi gach mdc + Khu san xuét 4

12 Vian phong + Kho nhién liéu 2

13 Vin phong + Khu san xuét 2

14 Kho nhién liéu + Kho siy nung -8

15 Khu dé xe + Khu sy nung -8

Sau khi sip xép trong sd vi tri theo thir tw giam dén, thi l14p bang xdy dyung trinh ty
cac budc thiét 1ap. Bang 4-7 thé hién trinh tu cac bude thiét 1ap va xay dung mat br:ing
theo phuong phap hoa dd thi theo hinh luc giac:
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Bing 4-7: Trinh ti sdp xép cdc budce xdy dung mdt bang theo phwong phdp phat hoa dé thi theo hinh luc gidc

. Bo phan | Tron . K oo ra e,
Budc 2 P one Ly do chon Bo tri ¢ vi tri
dugc chon i) : ’
apcot 5 hét 6 tri dAu tié ) Ko, e, X Ko 1s A 42 cr A
1 1-3 16 Cyap C(i fong so C? o nha duc{c bo; l‘l‘dau ién (6 3 Bo tri vi tri s0 3 bat ki trén dinh luc gidc c6 tam 1.
cap giong nhau nén chon 1 cdp bat ki).
B phan 1-5 c6 trong s6 lon hon 3-5 nén bd phén 5 . .
1_ 1 v . 2z B X v v . A r A A A A A A 2 :r
) 5 6 duge bb tri tiép theo. Eo t1;1 bd phén 5 ké bd phan 3 trén dinh luc gidc
A A am 1.
3-5 4 B6 phan 5 ¢6 quan h¢ vdi bd phan 3.
3 4-5 8 Cap 4-5 c6 trong s 16n nhat cac cap con lai. B6 tri bo phan 4 ké bo phan 3 trén dinh luc gidc co
3-4 4 Bo phan 4 c6 quan hé véi bo phan 5. tam 5.
Cap 2-3 ¢ trong sd cao nhit nén dugc bo tri tiép B tri vi tri s6 2 khong c6 quan hé véi cac bo phan
4 2-3 16 NN L7 \ A
theo. con lai nén dugc bo tri dinh cta luc gidc tam 3.
Cap 7-3 co trong s6 vi tri cao nén dugc bd tri tiép B tri vi tri 6 7 khong c6 quan hé vai cac bo phan
5 7-3 4 N L, e \ A
theo. con lai nén dugc bo tri dinh cia lyc gidc tam 3.
6 8-3 2 Cip 8-3 c6 vi tri cao nhat céc cp con lai . B tri vi tri 8 ké bo phéan 7 trén dinh con lai luc giac
8-7 2 B0 phéan 8 c6 quan hé vdi b phéan 7. tam 3.
6-5 2 Cap 6-5 ¢6 vi tri cao nhat cac cip con lai. P o , L
7 — - — BO tri vi tri s0 6 trén dinh cua luc gidc tam 5.
6-8 2 Bd phéan 6 c6 quan h¢ vdi bd phén 8.
8 9-8 4 Cép 9-8 co6 trong s6 cao nhat nén dugc bd tri tiép B tri vi tri s6 9 khong c6 quan h¢ vai cac bg phan
theo. con lai nén dugc bo tri dinh cta luc gidc tam 8.
Cép 10-8 co trong s6 cao nhit nén dugc bd tri tiép B tri vi tri s6 10 khong c6 quan hé vai cac bd phan
9 10-8 4 N O \ A
theo. con lai nén duogc bo tri dinh cua luc giac tam 8.
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T bang trinh ty cac budc hinh thanh mat béng phat hoa luc giac, so dd duoc thé
hién qua Hinh 4-5 dudi day:

Hinh 4-5: Mdt bang phat hoa theo hinh luc gidc

Hinh 4-5 thé hién cdc moi quan hé giita cic bd phan trong nha may, cac mdi quan
hé c6 trong s cao duogc sap xép gan nhau Khu san xudt + Kho than, Khu sdn xudt + Bdi
i dat, Khu sdy nung + Kho than thé hién mdi quan hé tuyét dbi can thiét, khong thé tach
roi, d@)ng thoi cac b phan nén dat xa nhau cling duoc thé hién & mat béng phat hoa trén.

Tu mat béng phat hoa theo hinh lyuc gidc trén, xay duyng dugc mat béng khdi theo
phuong phap nay va duoc thé hién qua Hinh 4-6. Mit bang khéi theo phuong an thiét
ké dya trén phuong phéap phat hoa do thi theo hinh luc giac thé hién dung kich thude véi
dién tich cac bo phan & nha may san xuét, phat hoa ding véi phuong phap d thi luc
giac, ¢6 cai nhin tong quan va dua ra danh gia mat bang mot cach hop 1y nhat.
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20 6 9 6

o (2) @] (8) |10)

10

e | (1) (3) o 2
| P
S | (5) (4)
|
|
= (6) = ’

20

Hinh 4-6: Mt bang khoi theo phwong dn thiét ké diea trén phwong phdp phat hoa do
thi theo hinh luc giac
4.1.2.2. Tinh diém trong s6 gin ké ciia phwong phap phat hoa theo hinh d6
thi luc giac
Tir mit bang khdi sau khi cai tién bang phuong phap phat hoa dd thi theo hinh
luc giac Hinh 4-6 cung véi biéu do quan hé giita cac bo phan Hinh 4-1 va bang chuyén
ddi hé sb gén ké Bang 4-3, diém s6 mit béng duoc thé hién dudi day:
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Hinh 4-7: Két qud tinh diém theo trong sé gan ké ciia mdt bang thiét ké dwa trén

SX&KD Vit liéu Xay dung DQ

1. Kho than
2. Khu u dat

3. Khu san xuat
4. Khu phoi gach moc

5. Khu say, nung
6. Kho thanh pham
7. Kho nhién liéu
8. Van phong

9. Khu vuc dé xe
10. Nha an

phwong phdp phdt hoa dé thi theo hinh luc gidc

Sau khi tinh toan diém s6 theo trong s6 gan ké cua phuong an mét bang, di€ém so

thoda man quan hé gitra cac by phan dugc thé hién & bang dudi:

Bing 4-8: Cic moi quan hé thod man bang phwong phdp doé thi luc gidc

TT Méi quan hé thoa man Pi¢m
1 Khu san xuat + Kho than 16
2 Khu san xuét + Bai 1 dét 16
3 Khu phoi gach mdc + Khu san xuét 4
4 Khu siy nung + Khu phoi gach méc
5 Khu siy nung + Khu san xuét 4
6 Khu sdy nung + Kho than 16
7 Kho thanh pham + Kho sdy nung 4
8 Vin phong + Kho thanh pham 4
9 Kho nhién liéu + Khu sén xuat 4
10 Vin phong + Kho nhién li¢u 2
11 Vin phong + Khu san xuét 2
12 Nha an + Van phong 4

Tong 84
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4.1.3. Két luan

Sau qua trinh cai tién mit bang bang phuong phap phat hoa d6 thi theo hinh luc
giac, cho thiy diém hé sé gan ké ctia mit bang ting 1én 84 diém so v6i mit bang trude
cai tién 1a 70 diém, tang thém 20% so véi mat bang hién tai.

Pay dugc xem la miat bang t6t hon so vi mat bang hién tai, dwong nhién day ciing
khong phai 12 mit bang t6i wu nhit ciia nha may, nhung van dam bao ning suit va hiéu
qua cao nhét, dap Gmg duoc nhu cau san xuét.

T4i bd tri mit bang nhu dé xuét 1a phuong an hop 1y cho nha méy tim trung nhu
nha may san Xuét gach moQc hi¢n tai. Qua trinh tai bd tri s& khong tdn qua nhiéu thoi
gian, va lén ké hoach 1 rang dé khong phai dimg san xuat.

4.2. Can bing day chuyén sin xuit gach moc
4.2.1. Phan tich
Hién tai day chuyén san xuat gach moc dang dugc van hanh véi 11 cong doan

chia cho 7 tram lam viéc theo bang dir li¢u dudi day:

Bdng 4-9: Thoi gian cong doan cua tung tram lam viéc tai nha mdy

S6 tram g:::f Tgé:u Tén cong doan Tl(l;;f:;l n T?:;Iﬁl?;htﬁl:;lg
Tram 1 1 0 Cép liéu 3 3
Tram 2 2 1 Nhao tron 2 45
’ 3 2 Can tho 2.5
4 0 Cép than 3
Tram 3 5 4 Xay than 2 8
6 3;5 Can min 2.5
Tram 4 7 6;9 | Pun gach dong bo cit gach 5.45 5.45
Tram 5 8 7 Kiém tra gach moc 3 3
Tram 6 9 8 Thu héi gach moc 5 5
10 0 Xép pallet 3
Tram 7 - 9.15
’ 11 9;10 | Xép gach moc 6.15

D¢ 16 hon chénh 1€ch thoi gian 1am viéc gitra cac tram, nhan ra dugc sy cang thang

cua cong nhan gilra cac tram c6 cudong do cao, va muc dd roi cua cac tram lam viéc thap,
tat ca thé hién & Hinh 4-8:
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Thoi gian lam viéc ciia cac tram lam viéc hién tai

9,15
7,5
5,45
’ 5
45
| I | I

Tram 1 Tram 2 Tram 3 Tram 4 Tram 5 Tram 6 Tram 7

—_
S

Thoi gian lam vi€e ting tram (phut)
S = N W kA LU N O 0 O

Cac tram lam viéc

Hinh 4-8: Biéu do thoi gian hoat dong cac tram hién tai cua nha may
Ning suat va thoi gian 1am viéc ciia nha may:

Bdng 4-10: Phuong dan lam viéc cua nha may

Ning suit (nghin vién/ ngay) 24

Thoi gian lam viée ( gio/ ngay) 8

Tir nang sudt va thoi gian 1am viée trén c6 thé tinh duoc thoi gian chu ky:

Thoi gian san xudt/ ngay 8x60

Thoi gian chu ky = = 20(ph)

San lwong/ ngay 24

Y Thoi gian cong doan _ 37,6
Chu ky T 20

S6 tram tdi thiéu = = 1,88

Viay $6 tram tdi thiéu 1a 2 tram.
4.2.2. Can bang diy chuyén theo phwong phap trong sb vi tri (RPW)

Bat dau budc dau tién ctia can bang chuyén, phat hoa gian do thu ty wu tién céc
cong doan trong day chuyén san xuat:

Hinh 4-9: So do thir tw wu tién
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Sau khi ¢ gian d6 d6 thi ty wu tién, tién hanh tinh trong s6 RPW. C6 2 phuong phap tinh trong sd vi tri:

- Céach 1: Tong thoi gian thuc hién cic cong doan tng véi 10 trinh o téng thoi gian céng doan c6 tong thoi gian thuc
hién 16n nhét.
- Céach 2: Téng thoi gian 1am viée cua tit ca cac cong doan truc tiép theo sau né trong gian dd thtr ty vu tién cong voi
thot gian lam viée cua chinh cong doan dang xét. Sur dung 1énh Excel: SUMPRODUCT nhu Bang 4-11.
Bing 4-11: Bdng tinh trong sé vi tri theo phwong phdp RPW

1] 2| 3| 4| 5| 6| 7| 8| 9| 10| 11| RPW

Cong doan Tén cong doan Tl(ﬁfgm TT wu tién 302253 225|55[3]5]3]62
1 Cép liéu 3 0 1|11 |1 1|1 |11 1 29.6
2 Nhao tron 2 1 2 1| 1 10111 1 26.6
3 Can tho 2.5 2 3 1 10111 1 24.6
4 Cép than 3 0 4 111|111 1 27.1
5 Xay than 2 4 5 1 1 1 1|1 1 24.1
6 Can min 2.5 35 6 11|11 1 22.1
7 Diin gach dong bd cit gach 5.45 69 7 1111 1 19.6
8 Kiém tra gach mgc 3 7 8 111 1 14.15
9 Thu hdi gach mée 5 8 9 1 1 11.15
10 Xép pallet 3 0 10 1] 1 9.15
11 Xép gach moc 6.15 9:10 11 1 6.15
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Sau khi tinh xong trong sb vi tri RPW, sap xép cong doan giam dan theo gia tri

trong s vi tri nhu Bang 4-12:

Bing 4-12: Sip xép cong doan theo trong sé vi tri giam dan

Cong doan Tén cong doan Thoi gian (phut) T;fé:u RPW
1 Cép liéu 3 0 29.6
4 Cép than 3 0 27.1
2 Nhao tron 2 1 26.6
3 Cén tho 2.5 2 24.6
5 Xay than 2 4 24.1
6 Can min 2.5 3,5 22.1
7 Dun gach déng bo cit gach 5.45 6,9 19.6
8 Kiém tra gach moc 3 7 14.15
9 Thu hdi gach moc 5 8 11.15
10 Xép Pallet 3 0 9.15
11 Xép gach moc 6.15 9,10 6.15

Khi da sép Xép thir ty trong s6 vi tri RPW xong, tién hanh thuc hién gan cong doan

vao cac tram, cong doan dau tién co trong s6 vi tri RPW cao nhat, theo sau 1a cac cong
doan tiép theo theo th ty trong s6 RPW giam dan, va khong vi pham vé cac rang budc
vé thoi gian chu ky, quan hé wu tién, ngudn luc. Két qua cudi cing, ta phan dugc 2 tram

v6i thoi gian chu ky 1a 19,6 phit, va dugc thé hién & bang dudi:

Bing 4-13: Phan tram theo phirong phdp trong s6 RPW

So | Cén A A Thoi gian | TT TG x.
tram doaf Tén cong doan (phl%t) tien RPW Tram TG Roi
1 | Cap liéu 3 0 29.6 3 17
4 | Cap than 3 0 27.1 6 14
10 | Xép pallet 3 0 9.15 9 11
Tram [ 'Nhao trén 2 I | 266 | 11 9
3 | Cantho 2.5 2 246 | 13.5 6.5
5 | Xay than 2 4 24.1 | 15.5 4.5
6 Can min i 2.5 3;5 22.1 18 2
7 | Dun gach dong bo 5.45 6:9 | 196 | 545 | 1455
Tram ca.tqgach
2' 8 Kiém tra gach moc 3 7 14.15 | 8.45 11.55
9 Thu héi gach mde 5 8 11.15 | 13.45 6.55
11 | Xép gach moc 6.15 9:10 | 6.15 | 19.6 0.4

Nhan xét: Cé thé thay duoc hi¢u qua ciia can bang chuyén theo phuong phép trong
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s6 vi tri RPW, sau khi phan tram thi s6 tram lam viéc con lai 2 tram. Thoi gian rdi giira

cac tram khong c6 su chénh léch qué cao, da giai quyét duoc phan ndo van dé bai toan,

vé phan bd thoi gian va nhan cong hop li, tiét kiém duoc thoi gian, chi phi, dong thoi

ting ning suat cho day chuyén.

Thoi gian tram

30
27,5
25
22,5

[\
(=]

17,5

12,5

Thoi gian (phut)
u\] — —
W W O (9)]

I
[9)]

(e}

Tram 1 Tram 2

Céac tram lam viéc

Hinh 4-10: Biéu dé thoi hoat dong ciia cdc tram sau cdn bang chuyén
Nhan xét: C6 thé thay, sau khi can bang chuyén theo phuong phap RPW, thi thoi
gian lam vi¢c gitra cac tram lam vi¢c gitra cac tram trd nén dé)ng déu hon Hinh 4-10 cu
thé cac tram 1,2 1an luot co thoi gian lam viéc 1a 18 va 19.6 so vai cac cong doan khi
chua can bang chuyén Hinh 4-8.

Céc chi s6 dat duoc sau can bang chuyén:

Ty 1¢ cin bing chuyén = Zk=1sk = 376 _ g5 9o

cxXm 19.6X2
< e A N A 8%x60 \ ‘A
Nang suat sau can bang chuyén = Too = 24.5 ( nghin vién)

4.2.3. Mo hinh sau can bang chuyen
Céac tram lam viéc trudc can bang chuyén con kha roi va nhiéu thoi gian rdi dugc
thé hién bang & mo hinh [_] Hinh 4-11. Sau cai tién, cic tram lam viéc dugc chia
10 rang, va lam viée theo tram duoc thé hién bang o mé hinh [_1 Hinh 4-12, cac cong
doan dugc chia thanh 2 tram, va ndm trong dudng bao mau xanh.
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Hinh 4-11:Ddy chuyén sdn xudt truéc can bang
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Hinh 4-12: Mdt bang san xudt sau cdn bang

4.2.4. Két luan
Sau khi can bang diy chuyén san xuét gach mdc, chu ky san pham giam tir 20 phut
xubng 19.6 phut, chinh vi thé ning suit quan sat dugc ¢ nha may hién tai 24 nghin
vién/ngay ting 1én 24.5 nghin vién/ngdy. Ty 1é can bang chuyén duoc cai thién rat dang
ké, cac tram lam viéc c6 thoi gian lam viéc dong déu nhau, giam cing thang cong viéc
cho cong nhan, loai bo cac thoi gian rdi khong dang co.
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B tri 11 cong doan vao 2 tram lam viéc 1a dung véi 1y thuyét can bang chuyén,
tuy nhién trén thuc té can xem xét kha ning lam viéc va phuong tién san xuit st dung
cho tirng cong doan c6 thé d& dang bé tri vao ting tram hay khong. Can bd tri nhan luc
cho phu hop ting tram 1am viéc, tranh truong hop cong viée qua tai gy cing thang cho
cong nhan.

Cai thién sau can bang chuyén 13 cé, tuy nhién phwong 4n cai tién nay chwa phai la
phuong an dat hiéu suit cao nhat ma day chuyén ap dung lau dai vi day chi 1a giai phap
tire thoi. VE 1au dai, trude khi tai can bang phai cai thién lai thao tac ctia cong nhan va
thiét 1ap hoan chinh mot thoi gian dinh mirc théng qua thao tac chuan d6. Vé can bang
chuyén, tap trung nghién ctru nhirng giai thuat di chuyén va giai thuat tim kiém dé tdi
wu hoa hé thong san xuét, gitp tiét kiém chi phi, ndng cao niang suét trong linh vuc san
xuat hién nay.

4.3. Panh gia kha thi phwong an thay thé cong doan thu hdi gach phé pham
4.3.1. Tinh trang hién tai

Hién tai, cong doan thu hdi gach phé pham dang hoat dong theo hudng thi cong,
sau khi nhan gach tir nhan vién kiém tra v&i ti 1¢ phé pham 1a 10%, gach phé pham dugc
dua dén xe day va dugc nhan vién di chuyén vé lai may nhao loc. Qua4 trinh nay dién ra
theo mét cach thil cong thd so, 1am ting nhan coéng, thoi gian chu ky cua san pham va
day chuyén khong dat murc t6i wu c6 the.

Nhim ting ning suit va giam nhan cong cho ddy chuyén san xuit gach mdc tai
nha may, can c6 mot phuong an thay thé cho cong doan nay, cu thé thay thé bang thiét
bi van chuyén nguyén vat liéu d6 1a bang tai hoan luu.

4.3.2. Prra ra phuong an thay thé

4.3.2.1. Giéi thiéu vé bing tai cao su

Bing tai cao su 1a mot phan quan trong trong hé thong truyén dong va van chuyén
ctia nhiéu nganh cong nghiép. N6 duoc ché tao tir vat liéu cao su chat lugng cao, thudng
duoc 1am tir tu nhién hodc cao su tong hop. Chung dugc sip xép theo diy lién tuc va
thuong dugc dat trén hé théng truyén tai dé van chuyén nguyén vat liéu tir bd phan
truyén liéu dén bo phan nhan liéu mot cach nhanh chéng va hiéu qua.

Bing tai cao su duoc ing dung rong rii trong cac nganh san xuét vat liéu xay dung,
thuc pham, dong géi,...dam bao qua trinh van chuyén lién tuc, giam ma sat va hd trg
trong cong viéc chiu luc giam trong tai da dang.

4.3.2.2. Thong s6 ky thuat

Bing tai ¢6 cdu tao gdm 16p cao su chdng mai mon trén cung, 16p vai chiu luc &
giita va 16p cao su chiu luc ¢ duéi cung. Ciu tric nay gitp bang tai chiu dugce nhiéu
diéu kién lam viéc khac nhau.
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L&p cao sumat trén

Vii chiu lwe

T—T Vién dic

Hinh 4-13: Cau tao bang tdi

Lép cao sumat dwéi

- Tén bang tai: Bang tai cao su B600 chuyén liéu
- Dbong coN=3kw

- Budc con lan: 800 mm

- Puong kinh con lan: $60

- Bing cao su B600 dan lién

- Khung bang tai bang sit U100, L 63

Gia thanh bang tai 2.6 triéu/m, khoang cach tir may cat gach moc dén may nhao
loc 14 10m, chi phi phai tra cho 10m bang tai 1a 26 triéu dong.
4.3.3. Phan tich SWOT
4.3.3.1. Strengths — Pi¢ém manh
a. Tang ning suit lao dong
- Ty dong hod quy trinh: Stir dung bang tai gitip ty dong hoéd qua trinh van
chuyén gach phé pham, tir d6 tang toc d6 san xuit;
- Hoat dong lién tuc: Bang tai c6 thé hoat dong lién tuc ma khong can nghi
ngoi nhu lao dong con nguoi;
- Téi wu hod quy trinh: Giam thiéu thoi gian chd va t6i uwu hod cong viée
trong nha may.
b. Giam chi phi nhan cong
- Tiét kiém chi phi lao dong: Giam coéng nhan cho viéc van chuyén gach
phé pham, tir d6 tiét kiém chi phi, cac phuc loi lién quan;
- Giam chi phi dao tao: Giam nhu cau dao tao lién tuc cho cong nhan vé cac
k¥ ning van chuyén va xir Iy gach moc phé pham.

c. An toan lao dong
- Giam nguy co tai nan: Giam cac rui ro tai nan lao dong do van chuyén vat
ning, nhat 1a trong moi trudng lam viée khic nghiét;
- Tao mdi trudng 1am viéc an toan hon: Bang tai giam cing thang va mét
moi cho cong nhan, gdp phan tao moi truong 1am viée an toan va lanh
manh.
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4.3.3.2. Weaknesses — Diém yéu

a. Chi phi dau tw cao
- Chi phi thiét bi: Chi phi mua sim va ldp dat bang tai khé cao;
- Chi phi van hanh va bao dudng: Dé bang tai c6 thé hoat dong tron tru, can
bao dudng dinh ki.

b. Khé thich nghi véi sw thay ddi
- Thiéu linh hoat: Bang tai khong thé linh hoat bang hoat dong ctia con
nguoi, khong thé xur 1y cac tinh huéng dot ngot, khong du kién trudc;
- Phai dimg may khi gip cac van dé truc tric vé may moc.
4.3.3.3. Opportunities — Co hi
a. Phat trién cong nghé tw dong hoa
- Cong nghé 4.0 ngay cang phat trién, mé ra nhiéu co hoi cho tu dong hoa
va toi vu hoa quy trinh san xudt;
- Khéng nging ap dung va d6i méi cong nghé dé téi vu hoa quy trinh san
Xuét.

b. Canh tranh manh mé hon
- Tang loi thé canh tranh: Tang hiéu qua va ning suat cta san pham gitp
nha may canh trén tdt hon trén thi truong;
- Tang thi phan: Hiéu qua day chuyén cao, chi phi thip, nha may c6 thé
giam gia thanh san pham, mé rong thi trudng.
4.3.3.4. Threats — Thach thurc
a. Riii ro vé hong héc ky thuat
- Su cd thiét bi: Lam gian doan cong viéc khi dirng may, c6 thé dan dén un
tit cac cong doan phia trudc;
- Chi phi stra chita tdn kém: Chi phi stra chita cao, anh hudng dén loi nhuan
kinh té ctia nha may.

b. Phan irng cong nhan
- Phan tmg tiéu cuc: Cong nhan phan tng khi thay thé stic lao dong cua ho
bang may moéc, 1am mau thuan lao dong;
- MAét viéc lam: Viéc loai bo cong doan khong can thiét, din dén cit bo nhan
luc, 1am anh hudng dén tim 1y cong nhan.

c. Canh tranh cong nghé
- Céap nhat lién tyc: Sy phat trién nhanh chéng ctia cong nghé¢, budt cac nha
may, cac doanh nghiép phai lién tyc cap nhat va nang cap néu khong mudn
bi tut lai;
- Chi phi canh tranh: Viéc duy tri vi thé canh tranh can phai dau tu chi phi
lién tuc cho cong ngh¢ moi.
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4.3.4. Danh gia kha thi

4.3.4.1. Chi phi hién tai cho cong doan hoan gach phé phim

Muc luong hién tai cia 1 cong nhan 1a 5,000,000 VND/thang, vay mdt nam la
60,000,000 VND. Tuy nhién, o1 voi cong doan hoan gach phé pham s€ cham 3 phut
cho mot chu ky (1 chu ky = 1000 vién) san xuat gach moc. S€ lam giam nang suat tong
thé cua day chuyén san xuat.

4.3.4.2. Chi phi van hanh mogt bang tai

Ngoai chi phi mua va lap dit, cn c6 chi phi van hanh dé bang tai c6 thé hoat dong.

Chi phi van hanh bang tai cia 1 nim dugc thé hién & Bang 4-14:

Bang 4-14: Chi phi van hanh 1 bang tai

Pon gia | Thanh tién
(VND) (VND)
1 | Dién ning 7,200 kWh/nam | 2,600 18,720,000

TT Noi dung chi phi Pinh Mirc

2 | Bao dudng va sura chura 10% 11an/nam 2,600,000 2,600,000

4.3.4.3. Khau hao ciia bing tai
Khi mua bing tai méi tai nha cung cap cé gia tri 26,000,000 VND, véi chi phi van
chuyén va lap dit 1,000,000 VND va mtc khu hao 13 8 nim.

Mitc khau hao hang ndm duoc tinh nhu sau:
- Ty 1é khau hao khau hao tai san c6 dinh theo phuong phap duong thang
= =% 100 = 12.5%
- Thoi gian trich khau hao ctia TSCP 13 T=8 nam suy ra hiéu s6 diéu chinh
=2
- Ty 1& khau hao nhanh = 12.5% x 2 = 25%

Véi mutrc khau hao cia thiét bi van chuyén nguyén vat liéu 1a 8 nim, bat dau su
dung quy khau hao ma trong 8 nam tich luy dugc dé tai thiét 1ap hodc nang cap bang tai.
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Bing 4-15: Khdu hao bdng tdi theo s6 dw giam dan ( don vi: VNB)

Gi tri con lai | Céch tinh khiu hao | Khéu hao | Khiu hao | Khéu hao luy
TSCD TSCD hang nam hang ndm | hang thang ké cuoi nam
27,000,000 27,000,000 x25% | 6,750,000 562,500 6,750,000
20,250,000 20,250,000 x25% | 5,062,500 421,875 11,812,500
15,187,500 15,187,500 x25% | 3,796,875 316,406 15,609,375
11,390,625 11,390,625 x25% | 2,847,656 237,305 18,457,031
8,542,969 8,542,969 x25% | 2,135,742 177,979 20,592,773
6,407,227 6,407,227 x25% 1,601,807 133,484 22,194,580
4,805,420 4,805,420=2 | 2,402,710 200,226 24,597,290
2,402,710 4,805,420+2 | 2,402,710 200,226 27,000,000

Bang 4-15 di khai quat dugc mirc khau hao trong vong 8 nim, sau 8 nim doanh
nghiép s& c6 von dé tai thiét 1ap hodc nang cip thiét bi van chuyén sao cho phi hop véi
nhu cdu san xuét ctia nha may.

4.3.5. M6 hinh sau khi loai b cong doan hoan gach mdc phé pham

Nhan thiy trudc cai tién Hinh 4-14 thi can phai c6 cong nhan dé hoan gach moc

16i vé lai may nhao tron mot cach rat 1a thii cong, gy mat thoi gian va nhan cong. Va

sau khi cai tién Hinh 4-15, bang tai hoan luu duogc thay vao, loai bo dugc cong nhan

ngay cong doan hoan gach mdc phé pham, tdi wu hoa day chuyén san xuit, ning cao
tinh ty dong hoa cho nha may.

Hinh 4-14: Céng doan thu héi gach méc phé pham truéce cdi tién
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Hinh 4-15: Céong doan thu hoi gach méc phé phdam sau cdi tién

4.3.6. Két luan
Sau khi phan tich mirc khiu hao, chi phi van hanh, va chi phi mua, lap rap bang tai
thi tong chi phi hang nam 1a 24,695,000 VND so v&i mirc lwong phai tra cho cong nhan
mdt ndm 1a 60,000,000 VND.

Tiét kiém: 60,000,000 VND - 24,695,000 VND = 35,305,000 VND/ nim
Pong thoi ting nang suat ctia day chuyén:

Nang suét cii: 8*—20 = 24 ( nghin vién)

= 28.2 ( nghin vién)

Ty 1¢ nang sut diy chuyén san xuét ting: 22222 x 100% = 17,5%

4.4. Pé xuit phwong 4n ting ning suit cho may ép dun gach méc
4.4.1. Tinh trang hién tai

May ép dun nam cong doan 7 dun gach déng bo cat gach thudc tram thir 4 ciia day
chuyén san xuét hién tai. Hinh 4-16 1a may ép dun tai nha may, ddy 1a may tao ra gach
moc cac loai.
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Hinh 4-16: May ép dun gach moc tai nha may

Van dé hién tai cta thiét bi nay la tao ra gach mdc voi ty 1€ phé phém kha cao la
10%, nghia 1 cir ép 1000 vién gach twong dwong véi 100 vién gach moc bi 16i. Ning
suét 1am viéc chua duoc cao 2,700 — 3000 vién/gio. biéu nay lam tac nghén cac cong
doan phia trudc, va tao su nhan rdi cho con nhan cac cong doan sau.

L A At Ao 4

Hinh 4-17: Ty I¢é hoat dong cua may ép dun so voi cac may khdc
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Du6i su phan tich dong chay nguyén vt liéu cia phan mém ProModel Hinh 4-17,
cho thay ty 18 hoat dong cta may ép dun kha cao so véi cac may con lai, hon nira ty 16
tat nghén ciia cac may khac kha cao, do anh huéng gian tién tir may ép dun.

4.4.2. Thong so ky thuit ciia may ép dun gach moc
Hién tai nha may dang sir dung may nhao dun chan khong EVA 450.
- Ning suat 3,500- 4,000 vién/ gio;
- DPong co nhao: 22 kW;
- DPong co dun: 45 kW;
- Do chan khong > 70%.

C6 thé thay duoc ning suit 1am viée thuc té 1a 2,700 — 3,000 vién/gid thip hon so
v6i ning sudt ctia may 1a 3,700 — 4,000 vién/gio. Piéu nay dan dén may khong hoat
dong ding cong suat, khong dong bd véi day chuyén, lam anh huong dén céc cong doan
con lai.

4.4.3. Phan tich van d@é hién tai ciia may ép dun

Pé thiy duoc van dé cia mdy ép dun, can tinh duwgc hiéu suét tong thé thiét bi OEE,
tao diéu kién xac dinh dugc hiéu suit st dung, bao tri bao dudng cua thiét bi va nhan ra
dugc cac van dé ton dong tir 46 dé ra phuong an cai thién.

Pé tinh duoc OEE, trude tién can tinh 3 yéu té chinh anh huéng dén hiéu suét:
Availability — Tinh sin c6, Performance — Hiéu Sut, Quality — Chat luong.

Availability (A) - Tinh siin cé:

V&i mot ca 1am viéc binh thudng dién ra trong vong 8 tiéng (480 phut), tuy nhién
trong qué trinh quan sat, cong nhan ddm nhan may nghi gidi lao 30 phut, v¢ sinh may
15 phuat va céac tic nghén nguyén vat lidu khéac 13 25 phut.

Tong cOng thoi gian nglmg hoat déng ctia may trong sudt ca lam viée 1a 70 phut,
vay muc d0 hitu dung (A):

- Thoi gian van hanh tiém ning: 480 phut
- Thoi gian van hanh thuc té = 480 phut — 70 phit = 410 phut

410

- A=—x100% =854%
480

Performance (P) - Hiéu suit:

Theo cong suat thiét ké ctia may 1a 3,700 vién/ gio, nghia 14 1 phit ¢6 thé san xuat
62 vién, tuy nhién nang suét thyc té khong dat dugc nhu vay. Nang suét thyc té khi quan
sat dugc trong 1 phit chi c6 50 vién. Nhu vay hiéu suat thuc t& giam so v6i hiéu suat
thiét ké ctia may. Vay hiéu suat:
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s 1A A A A rr A A A 1 A5
- Ty 1€ cong suat thuc t€ so vo1 cong suat thiet ké: é
- Hiéu suét P: 2—(2) X 100% = 80.6%

Quality (Q) - Chét lwong:

Vi ty 18 phé pham 13 10%, nghia 1a cir 1000 vién thi c6 100 vién gach moc bi 16,
ty 1¢ phé pham kha cao, anh huong truc tiép dén tai nguyén cua nha may.

- Chat lugng Q: 100% -10%= 90%

Hiéu suit tong thé OEE:

Xéc dinh duoc 3 yéu té chinh anh huong dén hiéu suat tong thé cia may ép dun,
c6 thé tinh dugc OEE:

Hiéu suét tong thé OEE = 85.4%x80.6%x90% = 61.9%

4.4.4. Két luan va dé xuat phwong an tiing ning suat cho may ép dun gach moc
4.4.4.1. Két luan

Véi hiéu suat tong thé OEE = 61.9%, day 1a hiéu suat twong dbi, tuy nhién hiéu
suat nay van can phai cai tién. Véi cong suit chi dat 80.6% kha thap so v6i cong suat
may thiét ké, day 1a nguyén nhan chinh vé van dé thoi gian hoat dong cao ctia mdy ép
dun gach moc.

Tiép theo 1a thoi gian van hanh chua dugc t6i wu, chi dat 85.4% vi thoi gian chét
cht yéu ¢ khau nguyén vat liéu va cong nhan giai lao, can cai thién diéu nay. Phé pham
10%, dugc xem la cao, tuy nhién mirc d§ anh hudng dén hiéu suit téng thé chua phai la
cao nhat, c6 thé cai thién dan.

4.4.4.2. Pé xuiat phwong an ting ning suit cho may ép dun gach moc

Thir nhat, can dao tao nhan vién van hanh may dung voi yéu cau cta bén thiét ké,
vé sinh may dng quy trinh dé dam bao may duoc van hanh tron tru.

Tht hai, can c6 ké hoach bao dudng may mot cach khoa hoc va dinh ky, dé tranh
cac tinh trang dirng may ngoai y mudn, giy gian doan qué trinh san xuat.

Thir ba, nha dau tu can xem xét ning cap coéng suit ép may sao cho phu hop véi
day chuyén, dé co thé dong bo san xuat voi nhau, tranh truong hop gy tic nghén cac
may phia trudc.

Thu tu, nguyén vat li¢u dau vao can duoc kiém tra va sang loc mot cach ki ludong,
dé khong phai tic nghén & may ép dun va han ché phé pham.
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Chuwong 5: KET LUAN VA KIEN NGHI

5.1. Két luan
5.1.1. Nhitng muc tiéu da dat dwoc
Dé tai “Ung dung cong cu Autodesk Factory Design tdi thiét ké mdt bang va cdi
tién ddy chuyén san xudt gach tai CTCP SX&KD vdt liéu xdy dung DQ” da phan nao
giai quyét duoc cac van dé cdt 161 ma nha may dang gip phai, nham ting ning suat,
giam nhan cong, cai thién moi trudng 1am viée cho cong nhan, dé tai d hoan thanh duoc
cac cong viéc sau:
- Tai thiét ké lai mat béng sao cho cac khu vuc c¢6 mdi quan h¢ mat thiét
gén ké nhau, thuan tién cho qua trinh di chuyén cua cac cong nhan;
- Can bang day chuyén san xuat gach, ting ning suat nha may khi khong
tang nhan luc 1€n 2.1% so voi mat bﬁng hién tai;
- Loai bo cong doan hoan gach moc phé pham, giam nhan luc. DE xuit thay
d6i bang bang tai hoan luu nham nang cao tinh ty dong hoa cho nha may;
- Tim ra nguyén nhan su tri hodn cta may ép dun, d6 chinh I ning suat
thue té qua thap so v6i ning suit thiét ké, cing véi thoi gian chét con kha
nhiéu;
- Sir dung cac phan mém trong hé sinh thai Autodesk dé b6 tri mat bang nha
may, dong thoi phan tich dong chay nguyén vat liéu bang phan mém
ProModel.
5.1.2. Nhitng muc tiéu chwa dat dugc

- Hg sinh thai Autodesk kha rong 16n, con nhiéu tinh nang b trg cho viée
thiét ké va moé phong chua kham pha;
- Phan mém ProModel hién nay khong con nam trong hé sinh thai
Autodesk, duoc quan 1y béi bén thir 3 1a Cong ty C6 phan ProModel, chinh
vi thé han ché 16n nhét 1 chua thé mé phong 3D va danh gia ning suat;
- Chua cai tién duoc qua trinh sdy va nung gach;
- Phan tich, danh gia quy trinh logistic ngugc trong nha may dua ra mot sb
giai phéap cai thién san pham 15i trong nha may.
5.2. Kién nghi
Trén co s& cac ndi dung cai tién ma nhom da trinh bay, nha may can tién hanh chay
thir nghiém, quan sat két qua, thu thap cac dir liéu co lién quan nham tinh chinh, khic
phuc cac sy ¢ bat ngd xay ra. Tiép tuc cac nghién ctru, danh gia két qua dam bao hiéu
qua toi da cho viéc nghién ciru.

Bén canh d6, dé viéc cai tién trong tuong lai dat hiéu qua t6t nhét can:

- Téap trung trong viéc dao tao nhan vién madi nang cao k¥ nang lam viéc,
thuong xuyén gidm sat, don ddc viéc thue hién dang ndi dung dugc giao
dam bao dam tng kip thoi ké hoach dé ra;
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- Thiét ké xay dung moi truong lam viée, tram lam viéc chuyén nghiép,
thoai mai, ddm bao vé sinh an toan lao dong. Phan tich nghién clru cac
nguy co gdy tai nan, mat an toan kip thoi dua ra cac giai phap khic phuc
triét dé;
- Nghién ctru, phat trién cac cong nghé tich hop trén day chuyén, ting kha
nang ty dong hoa, cai thi¢n nang Suét, giam chi phi san Xuat;

- Cong ty can chu trong phat trién doi cai tién va lap ra mot ké hoach cai
tién cu thé doi véi toan nha may, tim kiém va loai bo cac lang phi con ton
dong;

- Chu trong viéc thong ké cac dir li¢u san xuat, dadm bao tinh chinh xac, lam
co sO cho viéc phan tich va cai tién trong tuong lai;

- Sir dung cac phan mém quan 1y ngudn lyc chuyén nghiép nham nang cao
hiéu qua quan 1y. Tién hanh thiét 1ap cic mo hinh mé phong thir nghiém
dya trén mo hinh ban dau trude khi dua vao hoat dong nham giam thiéu
c4c rii ro, cac van dé phat sinh trong qua trinh van hanh méi.

Viéc ap dung ding va dam bao hoat dong diang ké hoach s& cai thién hiéu suit,
ting ning luc san xuat, giam thiéu cac ldng phi con ton dong tai nha may, 1a co s& dé
thuc hién cac cai tién trong tuong lai, va phét trién khong nging.
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PHU LUC 1: KHUNG THOI GIAN TRiCH KHAU HAO CAC LOAI TAI

SAN CO PINH
] Thoi gian trich | Thoi gian trich
Danh muc cac nhém tai sin co dinh khau hao toi khau hao toi da
thiéu (nam) (nam)
A - May moéc, thiét bi dong luc
1. May phat dong luc 8 15
2. May phét dién, thuy dién, nhiét dién, 7 20
phong di¢n, hon hop khi.
3. May bién 4p va thiét bi ngudn dién 7 15
4. M4y moc, thiét bj dong luc khac 6 15
B - May méc, thiét bi cong tac
1. May cong cu 7 15
2. M4y moc thiét bi ding trong nganh khai
khodng 8 15
3. May kéo 6 15
4. May dung cho nong, 1am nghiép 6 15
5. May bom nudc va xang dau 6 15
6. Thiét bi luyén kim,‘ gia cong bé mit chdng 7 15
gi va an mon kim loai
7. Thiét bi chuyén dung san xuat cac loai hoa 6 15
chat
8. M_aiy moc, thiét bi chuyén dung sép Xudt 2 20
vat liéu xay dung, d6 sanh su, thuy tinh
9: Thiét b1 chuyén duing san xuét cac linh 5 15
ki€n va dién tir, quang hoc, co khi chinh xac
10. May moc, thiét bi dung trong cac nganh
san xudt da, in van phong pham va van hoa 7 15
pham
11. May moéc, thiét bi dung trong nganh dét 10 15
12: May moc, thiét bi dung trong nganh may 5 10
mac
13. M4y méc, thiét bi dung trong nganh gidy 5 15
14. May moc, thiét b san xudt, ché bién . s
luong thuc, thuc pham
15. May moc, thiét bi dién anh, y té 6 15
1§. May méc, thiét bi \{ién thong, thong tin, 3 15
dién tu, tin hoc va truyén hinh

Phu luc a



] Thoi gian trich | Thoi gian trich
Danh muc cac nhém tai sin co dinh khau hao toi khau hao toi da
thiéu (nam) (nam)

17. Méy moc, thiét bi san xuat dugc pham 6 10
18. May moéc, thiét bi cong tac khac 5 12
19. May moc, thiét bi dung trong nganh loc

. ) 10 20
hoa dau
20. Méy moc, thiét bi dung trong tham do 7 10
khai thac dau khi.
21. May méc thiét bi xay dung 8 15
22. Can cau 10 20
C - Dung cu lam viéc do luwong, thi nghiém
1. Thiét bi do luong, thu nghiém cac dai
luong co hoc, am hoc va nhiét hoc > 10
2. Thiét bi quang hoc va quang phd 6 10
3. Thiét bi di¢n va dién tit 5 10
4. Thiét bi do va phan tich 1y hoa 6 10
5. Thiét bi va dung cu do phong xa 6 10
6. Thiét bi chuyén nganh dic biét 5 10
7. Céc thiét bi do ludong, thi nghiém khéc 6 10
8. Khuon mau dung trong cong nghiép diic 2 5
D - Thiét bi va phwong tién véan tai
1. Phuong tién van tai dudng bo 6 10
2. Phuong tién van tai duong sat 7 15
3. Phuong ti€n van tai duong thuy 7 15
4. Phuong tién van tai duong khong 8 20
5. Thiét bi van chuyén duong 6ng 10 30
6. Phuong tién boc d&, nang hang 6 10
7. Thiét bi va phuong tién van tai khac 8 10

Phu luc




