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NGHIEN Cl’U AP DUNG CONG NGHE LAP GHEP LEGO TRONG
THIET KE MAY/CHI TIET MAY

RESEARCH AND APPLY LEGO ASSEMBLY TECHNOLOGY IN DESIGN
MACHINE/WORKPART

Tran Pic Toan
Truong Co khi, Pai hoc Bach Khoa Ha Noi

TOM TAT

Thiét ké may/chi tiét mdy la mét chuyén mén sdau, doi héi nguwoi thiét ké phai am hiéu sdu
réng vé nhiéu van de, linh viee khdc nhau va trong dé cong nghé ché tao phéi la mét trong nhitng
van dé quan trong. Voi san xudt hang loat thi viéc am hiéu va lia chon cong nghé ché tao phoi cua
nguoi thiét ké la mot trong s6 it yéu 16 ¢6 sw anh hwong quyét dinh toi sy thanh bai cua mot dw an.
Bai bdo nay trinh bay nghién ciru ciia tdc gid trong viéc dp dung cong nghé thiét ké ché tao do choi
Lego trong thiét ké mday moc co khi néi chung va thiét ké cdc chi tiét dang hop néi riéng. Két qua
cho thdy c6 sw thay déi ré rét vé kha ndng tang ndng sudt, chdt leong va gidm gia thanh ché tao

may, la thém mot lwa chon cho nhitng nha thiét ké mady can nhdc quyét dinh.
Tir khéa: Thiét ké may; Lap ghép; Lego.
ABSTRACT

Designing machines/machine parts is a deep expertise, requiring the designer to have a deep
understanding of many different issues and fields and of which embryo manufacturing technology is
one of Issues that need attention/important topic. With mass production, the designer's understanding
and choice of blank production technology is one of the few factors that have a decisive influence on
the success or failure of a project. The article presents the author's research in applying Lego toy
design and production technology to mechanical machinery design in general and box-shaped detail
design in particular. The results show a clear change in the ability to increase productivity, quality
and reduce machine manufacturing costs, providing additional options for machine designers to

consider and decide.
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1. PAT VAN PE

Mbi nguoi thiét ké may/chi tiét may s
¢ quy trinh riéng tuy thudc vao nhiéu yéu tb
ca khach quan hay chu quan, s€ khong c6 mot
quy trinh thiét ké may nao dwoc coi la chuin
duy nhét cho cong viéc thiét ké may [1-5]. Tuy
nhién, theo thuc té qua trinh tinh toan thiét ké
may thi qua trinh tir ¥ twdong dén lic thyuc hién
ché tao thanh cong mot may moc thiét bi 1a san
pham thuong mai s& can c6 nhiéu cong doan
phai cai tién/stra chita quay vong, lam cho gia
thanh san phim nghién ctru du tién thudng cao
hon 3-5 lan san phadm thuong mai, trong khi gia
thanh va/hoic thoi gian ché tao cac chi tiét may
dam bao dugc yéu cau ky thuat 1a didu quyét
dinh chinh dén thanh bai cia mot dy 4n.

2.CO SO NGHIEN CcUU

Vai nam tr¢ lai day, phuong phap maéi
gia cong kim loai bang tia laser da dugc tng
dung va phat trién nhanh chong. Khoi diém
chi cit dugc nhitng tam kim loai c6 chiéu day
dudi 10 mm, sau mot vai nam da cé thé nang
cong suit 1én pho bién ¢ d6 day 20 — 30mm va
hién nay c6 thé cit thép tim day t6i 60mm hodc
hon, va nhiéu cac doanh nghiép da nhap day
chuyén gia cong laser thanh thép hinh khé 16n.
Nhan thay vu thé ciia phuong phap gia cong
nay: nhanh, san luong l6n, hi¢u suét cao, dung
sai nho, chi phi thap, va lién tuong dén tro choi
sang tao ghép Lego, tac gia da nghién ctru thu
nghiém thay d6i phuong an chuan bi phoi trong
qué trinh thiét ké may/chi tiét may. Str dung
phoi 1a phoi thép tdm/thép hinh dugc cat laser
c6 cac mong ghép, sau d6 ghép, han lai dé duogc
phoi ban tinh, gitp qua trinh gia cong dugc rat
gon vé thoi gian, dé lip ghép, luong du nho,
déu, kich thudc, tiét dién, gan go téi wu dam
bdo may co6 kich thudc gon, nhe hon. Trén co
sO tinh toan bién dang qua mé phong qua trinh

chiu tai twvong duong cia hai phuong &n s€ tim
ra phuong an cho dg cung cao hon. Céc théng
tin ké trén s& gop phan glup nguoi thiét ké may/
chi tiét may c6 danh gia tong quat va dé& dang
dua ra lya chon t6t hon trong cic quyét dinh
cua minh.

Déi tugng thiét ké ciia nghién ciru dugc
chon 1a than may. Hinh la thé hién hinh anh
than may CNC duoc thiét ké véi 4n dinh sir
dung phoi dic, Hinh 1b thé hién hinh anh than
may dugc thiét ké theo phuong an ghép Lego:

(@ (b)

Hinh 1. Hinh anh doi twong ciia nghién ciru

Mot trong cac yéu cau tdi quan trong
vo1 than may la do1 hoi do cung vu’ng cao. Do
d6, yéu cau do cung viing cung cac yéu t6 gla
thanh, thoi gian, 46 kho trong cong nghé ché
tao, san xuat may la cac yéu t6 co so cho ngudi
thiét ké may can nhac lya chon phwong an thich
hop.

3. KET QUA VA BAN LUAN

Trudc tién so sanh sy khac nhau gitta
phuong phap chuan bi phéi truyén thdng va
phuong phap do tac gia dua ra. Bang 1 thé hién
so sanh gitta hai phwong phéap chuén bi phéi:
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Bdng 1. So sanh giita hai phwong phdp chudn bi phéi

Phwong phap chuin bi phai

Truyén thong

Phoi ghép theo cong nghé Lego

S6 cong doan/
nguyén cong

Lam khuon + N4u chay kim loai
+ Duc + Lam sach + Gia cong tho
+ Gia cong tinh

Cit laser phoi tim + Ghép Han +
Gia cong tho + Gia cong tinh

SO nhéan cong can
thiet

Khuén (1); Ndu + Duc (2); Lam
sach (1); GC tho (1); Gia cong
tinh (1)

Cit laser (1); Ghép han (2); Gia
cong tho (1); Gia cong tinh (1)

S6 lwong may/
thiét bi

D6 gé lip ghép, ché tao khuon;
Lo nau chay; Lam sach; May gia
cong tho; May gia cong tinh

May cit laser; may han; may gia
cong thd; may gia cong tinh.

Thoi gian (ngay)

Khuén (3); Ndu + Duc + lam sach
(2): Ge tho + Ge tinh (2).

Cit laser + Ghép han + Gc tinh +
Gc thd (2)

Yéu cau trinh do

Cac cong doan lam khuon;

cao Gc tinh

Chi ¢ cong doan Ge tinh

Khi nghién ctru vé d6 cimg vitng, muc
dich chinh la so sanh d ctiing virng gitra hai chi
tiét dugc thiét ké ché tao theo hai phuwong an
khac nhau, nén yéu cau dau vao 13 hinh dang
kich thudc hai chi tiét phai gan giéng nhau, hé
luc dat vao hai chi tiét ciing phai gidng nhau
hoan toan vé cac thong s6 dic trung cta luc. Do
do6, viéc lya ngdu nhién thong s toa do diém
dit cac Iyc thanh phan va d6 16n lyc thanh phan
khong 1am mat tinh tong quat, cling nhu tinh
chinh x4c cua két qua thir nghiém. Boi vdy, tac
gia da chon cac luc thanh phan véi cac thong s6
dac trung duoc mo ta ¢ hinh dudi day.

Hinh 2. So do dat hé luc tac dung vao than may
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(F1 & F2) hay (F1’ &F2’) 1a cap cac lyc
ddéng phang, dugc coi 1a tong cac lyc tir hop
truc chinh tac dung l1én dan hudng truc Z; Fo
duogc coi 1a hop cac luc tur géi truc vit me, dong
co, ddi trong,... tic dung theo phuong thing
dtmg lén than may. HE cac luc Fo, F1; F1°; F2;
F2’1a h¢ cac ngoai luc (khong tinh trong lugng
ban than than may) tac dung 1én than may do
luc cat va trong luong phan ghép ndi cac cum
chi tiét nhu hop truc chinh, dong co, dai dao,...
Duéi dé than may c6 lap 6 bu 1ong M30 1a hé
phan lyc tic dung tir & may FL. Do 16n cac luc
duoc cho lan luot 1a: F1 = F1° = 1000N; F2 =
F2’=1500N; Fo = 3000N.

Tai 3 vi tri hop truc chinh doc theo
chiéu dai din huéng than may déu duoc méd
phdng tinh bién dang nham xéc dinh vi tri hop
truc chinh cho kha nang chiu tai cao nhét. Mot
phan két qua thé hién ¢ hinh du6i dy. Hinh a)
1a luong bién dang ctia than may duoc thiét ké
1ap ghép theo cong nghé ghép Lego; Hinh b) 1a
luong bién dang cua than may dic.

Hinh 3. Bién dang theo phuong X twong iing thdn
may ¢ vi tri gitta cua dwong dan huong: a) Than
may ghép, b) Than may diic

b) — T

Hinh 4. Bién dang theo phuong Y tirong irng thén
may o vi tri gitta cua dwong dan huong: a) Than
may ghép, b) Than may duc

Hinh 5. Bién dang theo phwong Z tiwong ing thén
mdy o vi tri gitta cua duong dan huong: a) Than

may ghép; b) Than may diic

Cung véi viée tinh toan mo phong bién
dang tai cac vi tri khac cua ban truc chinh doc
theo duong dan hudng, két qua cho thay, véi
cung h¢ luc, cung diém dat va cac thong sb dic
trung, luong bién dang theo cac phuong X; Y;
Z la khong c6 su khac biét 1on, d§ cung cua
than may thiét ké theo cong nghé ghép Lego
cho d¢ ctmg vitng nhinh hon cho du khéi lugng
nhd hon.

Do uu thé ndi trdi vé thoi gian thyuc hién
rt ngan, cung hang loat wu thé trong qua trinh
ché tao, san xuit nhu yéu cAu trinh do cong nhan
thap, s6 lugng nhan coéng, budc cong nghé, sd
luong may sir dung déu thap hon, do d6 bude
dau c6 thé két luan rang than may duoc thiét ké
theo cong nghé 1ap ghép Lego 13 mot phuong
an dang quan tam.

4. KET LUAN

Khoa hoc cong nghé ngay cang phat
trién, viéc thir nghiém thay doi cac phuong an
cong nghé hay lya chon phuong an trong thiét
ké cii 1a cap thiét nhim ting ning suét, chat
lwong, giam gia thanh san pham.

Qua md phong kiém tra do cimg viing
cho thiy than may duoc thiét ké theo phuong
phap moi cho d6 cung viing gan nhu twong
duong, trong khi d6 khdi lugng nho hon, thoi
gian ché tao it hon, it doi hoi trinh do cong nhan
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cao s& lam tang chat lugng 1am viéc ma giam
gia thanh san pham — 14 nhan té then chdt cho
su thanh cong cua dy an. Do do, ngudi thiét ké
may nén co6 sy quan tam nghién ctru phu hop. «
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