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TOM TAT

Gia nhiét khuén dwoc sir dung rdt phé bién trong san xudt san phém nhira. Pac biét gia
nhiét bang cam wng tir, ngay cang duwoc ung dung rong rdi trong khuén phun ép, do toc dg gia nhiét
nhanh va tiét kiém nang luong. Hién tai, gia nhiét bé mat bang cam ing tir moi ing dung trén khuon
c6 mot long khuén dé khic phuc !0[ san pham nhu 16i dwong han, tang kha néang dién day khudn
o cac san pham mong. Do yéu cau tang nang sudt nén cac cong tv sir dung khudn co nhreu long
khuén. Nhin chung, gia nhiét bé mdt bang cam img tir trén khudn cé nhiéu long khuon rat phire tap,
do tir trucng phdan bé khéng déu nén nhiét bé ¢ iing phan bo khéng déu trén bé mét cac long khuon.
Trong bai bao nay sé nghién ciru sir phan bo nhiét dg ciia long khuén bang cudn day gia nhi¢t dong
di chuyén trén bé mat khuén do day tam thép C45 ¢6 kich thude 300x500x30 mm.

Tiur khoa: Khuon phun ép nhwa; Gia nhiét cuc bé; Gia nhiét bang cam wng tir: Phdan bo
nhiét do tai long khuon.

ABSTRACT

Heated mold used very popular in manufacturing plastic products. Especially, heated
by magnetic induction is increasingly widely used, due to rapid heating speed and save enei o).
Currently, the surface heating by induction of new applications on the site have a cavity to fix the
error as welding lines, improve mold filling in the thin products. Due to the requirement to increase
productivity so companies can use multiple cavity mold. In general, the sur ‘face heating by induction
from multiple cavity mold on a very complex magnetic field due to uneven distribution of heat also
unevenly distributed on the surface of the cavity.

In this paper will study the temperature distribution of the cavity with heated coil moves on
the surface of the mold thickness steel plate 300x500x30 mm in size C45.

Keywords: Injection molding, local heating, induction heating, temperature control Jfor
mold cavity.
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1. TONG QUAN

Do su phat trién cla xa hoi va su gia
ting dan sé nén nguyén vat lidu trong tu nhién
st dung cho san Xuét dung cu, thiét bi. hang
tiéu dung ngay cang khan hiém. Vi thé, nguyén
licu nhura ngay cang str dung phé bién, tr san
pham tiéu ding dén san pham cong nghé cao.
Nhung ngudn nguyén liéu ¢ han ma nhu ciu
tiéu dung thi c6 hudng ting nén dé phat trién
bén virng, chung ta phai st dung nguyén liéu
hop ly. Hién nay. céc cong ty da dau tu cac
cong nghé gia nhiét khuoén phun ép dé lam
tang chat luong san pham, giam san pham 151,
giam chi phi san xut [4]. Trong nhirng cong
nghé gia nhiét khudn nhu gia nhiét bang dau
nong, khi néng, dién tro, hong ngoai, cam ung
tu thi cong nghé cam ung tir duge danh gia
cao [1]. Tuy theo tirng loai nhya ma yéu ciu
nhiét d khuon khac nhau. Vi du nhua PS nhiét
(IO dong dac thap nén nhiét do long khudn yéu
cdu 60°C-70°C, nhua PC nhiét do dong dac cao
nén nhiét do long khudn yéu cau 90°C-120°C.
Trong thoi gian bom nhuya dién day long khuon
(thuong nho hon 2 gidy) nén gitr nhiét do long
khudn Ion hon nhiét d§ dong dac, vi nhu vay
s¢ giam duge cac 16i san pham, chat luong
san pham on dinh, cong ty tang kha ning canh
tranh.

Vi nhitng yéu cdu cua gia nhiét khuon,
nguoi ta danh gid cao phuong phap gia nhiét
bans, cam ung tor vi cam g tr chi lam nong
bé mit long khudn trong thoi gian ngin. Hién
nay, co ba phuong phap gia nhiét khuén bang
cam ung tu: Cudn day bao xung quanh khuén;
Cuon day dat bén trong khudn; Cudn day do
canh tay may dua vao gia nhiét bé mat khuon.
Méi phuong phéap déu co uu nhuoce diém, trong
nghién ciru nay su dung cudn day gia nhiét bé
mit khuon. Da co nhiéu nghién ciu va ing
dung gia nhi¢t cam (g tir trén khudn phun ép

c6 mét long khudn, vi du long khudn c6 bién
dang hinh chr nhat thi dung cudn diy hinh
chir nhét [3]. nhung chua c6 nghién ciru gia
nhiét dong trén bé mat khudn. Van dé nghién
clru nay can giai quyét [a: Khoang cach cudn
ddy dén bé mat khuén tuong thich: Hinh dang
nhi¢t do cudn ddy tron va day vudng; Van toc
di chuyén cudn day trén bé mit khuon.

Trong tong thoi gian rat cénh tay may
va dong khudn (khoémcr 5 giay) nhiét tr mat
phan khuén truyén vao long khudn phai dat yéu
cau. Do chi dugc gia nhiét trén bé mat nén thei
gian giai nhi¢t ngan. Khuén am duoc sir dung
trong thi nghiém co6 kich thude 300x500x30
mm’, trén khuén c6 sau long khudn nhu hinh 1.
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Hinh 1. Khuon dung thiee hién thi nghiém.

Nghién ctru nay, st dung phuong phap
gia nhiét bé mat khuon bang ba loai cudn day
tron va vuéng nhu hinh 2

Vuing 4 vong d&

Tron 4 vang day

Hinh 2. Cugn day gia nhiét ding trong thi nghiém,
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2. PHUONG PHAP THI NGHIEM VA MO PHONG

Trong nghién ciru nay, khuon dugce ché tao bing thép C45, cuén day duoc ché tao bing dng
dong duong kinh 6mm.

Bang 1. Théng sé thi nghiém:

Théng s thi nghiém

Tén goi Gia tri Don vi
Tén s6 dong dién cao tan 25 kHz
Cudmg d6 dong dién toi da hién 50 A
thi o dong ho may phat
Khoang cach gitta cudn day va 3.5.7 mm
mat phan khudn
Thoi gian gia nhiét 30 S
Van téc di chuyén cudn day 20, 60, 120, 180 mm/s
Cudn day gia nhiét Vuong, tron

Khudn c¢6 kich thudge 300x500x30 mm?®. Tam khuon dang mit phang, tién hanh gia nhiét
cho khuén voi thoi gian gia nhiét 1a 30s, véi van toc di chuyén cudn day 1a 20 mm/s, 60 mm/s, 120
mm/s, 180 mm/s. Cudn day duge dit cich mat phan khuon 3mm. Do nhiét d¢ bang may do hdng
ngoai voi khoang cach do theo tiéu chuan qu1 dinh cua may (16cm). Do nhiét do trén: Mat phan
khuon vé&i 11 diém trén bé mat khudn. Méi lan do xong mot vi tri, cho nude vao giai nhiét vé nhiét
d6 ban dau (khoang 30°C). Sau d6 tiép tuc tién hanh gia nhiét va do & vi tri khéc.

Sau khi tién hanh thi nghiém xac dinh thoi gian gia nhiét thich hop ta duoc két qua nhu bang
2 va bang 3.

Trong ghién ciru nay, sir dung phan mém COMSOL Mutiphysics 5.0 dé mo phong qua trinh
gia nhiét khudn phun ép [2].

Qua trinh mé phong gia nhiét cam Ung tir dua vao phuong trinh Maxwell:

VXE= -jwB;
VxH=J;
H= 2 E=L wu= JjwaB;
T e
2
VkB=puJ; - 225 — yy s 0% — juoB: Lk — jougy,;
1,2

]z(,y) =]le!{.‘" +]2€7K-1"_
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Ap dung cong thirc tinh dong dién Eddy dé xac dinh phan bd nhiét d6 trén cac long khuon,

[5].

S = —ia}JZ; Q== |_z

J,- Mat do dong dién Eddy; Q: Nhiét lugng sinh ra bdi dong dién Eddy.

Bang 2. Két qua gia nhiét cudn ddy tron véi van téc thay doi.

Pidm Thuwe nghiém Thwe nghiém Thwe nghiém Thue nghiém

V=20mm/s V=60mm/s V=120mm/s V=180mm/s
1 144.5°C 180.0°C 185.3°C 195.3°C
2 166.1°C 186.3°C 187.5°% 207.7°C
3 179.3°C 210:2°C 215.6°C 2202°C
4 220.1°C 233.1°%C 226.4°C 228.3°C
5 293.3°%C 270.1°C 264.5°C 259.5°C
6 238.2°C 209.5°C 205.1°C 198.3°C
7 237.5°C 211.4°C 209.4°C 210.1°C
8 167.5°C 150.3°C 155.8°C 159.4°C
9 100.2°C i 109.4°C 128.1°C 136.9°C
10 80.1°C 105.4°C 119.3°C ' 134.0°C
11 T13%C 105.0°C 119.1°C 134.0°C

Bang 3. Két quda gia nhiét cudn day vuéng véi van toc thay doi:

Diém Thuyc nghiém Thuye nghiém Thuc nghiém Thuwe nghiém

V=20mm/s V=60mm/s V=120mm/s V=180mm/s
1 178.2°C 208.1°C 217.0°%C 220.0°C
2 189.3°C 219.3°C 223.0°C 235.5°C
3 220.1°C 257.5°C 239.1%C 240.5°C
4 272.4°C 202.3'C 265.1°C 258.8°C
5 304.2°C 279.4°C 2723°C 260.1°C
6 239.2°C 202.5°C 215.3°C 209.1°C
7 235.8°%C 207.3°C 214.2°C 217.3°C
8 180.1°C 170.1°C 165.4°C 177.5°C
9 112.1°C 116.0°C 139.3%C 152.2°C
10 93.2°%C 116.3°C 127.3°C 151.1%C
m T9.39%C [153C 128.3°C 150.3C
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3. KET QUA VA THAO LUAN

Hinh 3. So sanh ket qua phan bo nhiét do cua mé
phong va thi nghiém cuon ddy xodn tron.

00 o

M0

Hinh 4. So sanh ket qua phdn bo nhiét d6 cia mé
phong va thi nghiém cuén day xoan tron.

Trong nghién ctru nay, thong qua qua
trinh di chuyén cuén déy va thay doi hinh dang
cudn day, ta cd cac két luan nhu sau: Vung
mit phing phén kKuén gan cudn diy nht
nén tlr trudng tap trung cao nhat. Khi khoang
cach cudn day cang néng Ién thi nhiét do glam
xuong Cudn day tron co nhiét do cao va déu
trén bé mat khuén. Cuén day xoan vudng goc
c6 toc do gia nhiét nhanh hon cudn day xoin
tron nhung nhiét do tai cac long khuon khong
déu. Cudn day hinh ch@ nhat c6 su phan b
tir truong tuong doi déu nén nhiét do tai cac
long khudn twong dbi dong déu. Nhung tée do
gia nhiét cham khéng thich hop trong san XUAt.
Khi ting tdc do di chuyén cudn day thi nhiét
do trén bé mit khuon duoc phan bd deu hon va
do6 chénh l¢ch nhiét dd duoc rut ngan.

4. KET LUAN
Trong nghién ciru nay, toc do gia nhiét

cam ung tir trén bé mat khuén phun ép rat
nhanh. Bang két qua mo phong va thi nghiém
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cho phép dua ra két ludn sau:

Khoang cach gitra bé mat cudn day va
mat phian khuén c6 anh huong 16n dén sy phéan
bo nhiét do trén khuodn.

Kich thuéce thude hinh dang cudn day
nén ¢ trong khoang 80% dén 90% so véi kich
thude hinh dang b tri cac long khudn. Kich
thude 16n hon 1am nhiét do phan bd trén mat
phan khudn nhiéu hon trong long khuon.

Téc do gia nhiét cua cudn day xoan
tron nhanh hon cu¢n diy xoan vudng goc.

Bugc cua cudn déy gia nhiét anh huong
1ém dén téc do gia nhiét.

Van téc di chuyén cudn day lam nhiét
do thay doi. «
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