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Determination of mass flow rate, jet temperature and heating time in mold
surface heating technology using hot jet impingement
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Abstract :

Development of surface heating technology using hot jet impingement onto mold inner surface for

improvement of pattern transcription. This study is focused on how to control the parameters related to hot jet
impingement. The mass flow rate, the jet temperature and the duration of the impingement are major parameters. The
nozzle design and other geometric configurations also affect the heat transfer to the surface. In terms of heat transfer
analysis, the most important number is the heat transfer coefficient, which is influenced by the mass flow rate, nozzle
design, distance between the nozzle tip and the surface. In summary, several parametric studies using the developed model
are conducted to investigate the effects of mass flow rate, jet temperature and Heating Time in Surface heating technology

using hot jet impingement onto mold.

Key Words

LA E
T AR, vto]l oAl waa giEo A
9 st} A e Eojx| L 9lom o]y
A ARE S Feksoy AE HIFAY

FaAlo] Z7bE I QJrh IT, BT, NTAIO A A%

Aol FEAAv TERF Al nvls] AR
5k =40 Askel ARevtel A Sl ol A
HrAgo] Al A 1 Ao BL BAHL

743 ek v 282} A= 3EkE EX]3 A
o] golg wrt opjel dEkadatel v At

: Injection Molding, hot jet impingement, Mass flow rate, Jet Temperature, Heating Time

(Micro-injection
of 2 3ol =

o) /%]/\}—oﬂ 7¥:|1L HL

}@xgxpﬂ
18 Slx% k=4 u}o]ﬁg ;Lz

o itk oleis vl4 Y Beley FrEe) A
BEEAL HYLE, TIEE AEUE, AEE
£ 5ol v F4% 9FS v AT

s8] FRews Aol 7% v gl &4
SR mlolam FE AE 3 Fod 34 M
SR g dEAd duhll] 18] 04 ol4e 7

- 135 —



Hexel Aojt mee] FVL FAsh=y ol
AR WS Aotshzd] @A7E ek of
g3k olfr® T a2 7
T AojAlzdo] AFHA
heat cycle molding), MmSH, %]
7ty Zo] de) ¢eA Qth[2
2§24 ¥ 5 Qe ol 713_ u} El
BET ohjet U el $ese)
& FAAA QoIE Holwh FHe
E A7oAe A A 1%4 FEAE
FHLE Ao}l T4 W
=, FHAe] BE FFelq &
2 292 olgste] o3 st} 2
2 243 ghe BHsta 49 &

=
A Z270& AbstA} gt

<l

1% o ek

R

2 4y M o

oid

2.

S
I
%
H
i
oL

Ol

2.1. 12 HEJ ot
sl Ak e F)
7) $13) olv] 7td @ Wzt

FEASE 0183

0
Su

k|

2

>,
1o

X

rr o
o

i

f OIN
A0

K

(o3 ml

i t:;l BUBRC) _O,L
r- o
rlo O{N' 35
Y >4 ﬂ
T rﬂ
mlo
ol
e éru
NG 21
e _>.i
yg, M

)
o ¥
L3
to o o
L oox ot
o
_(.;)_14 -
RO
- N
o H lo

ol
N,
(i
it

o
-4

BN
e
E fl
z2
o
el
o
)

ir

ol

=
=

O>s Z‘]]_E‘%E_’ =2 0
3% & dvke Aol UThi3]

{Ambient zone)

{Impingement zong} %
£

Fig. 1. Schematic representation of impinging jet
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Table 1. Parameters of Equations

air Properties of Gases for Free Jet
T p 7 VR I U GRS
3 2 2 r
(K) (kg/m’) (m’s) | WmK) | (m%s)
700 0.4975 68.10 524 98 0.695
750 0.4643 76.37 54.9 109 0.702
800 04354 84.93 573 120 0.709
850 0.4097 93.80 59.6 131 0.716
900 0.3868 102.9 62.0 143 0.720
950 0.3666 1122 64.3 155 0.723
1000 0.3482 121.9 66.7 168 0.726
Properties of Mold
; k a*10°
terial p N
Materia (kg/m’) (wW/mK) (m’s)
[ron Pure 7870 80.2 23.1
Nozzle Design
, r (jet ®¥A) D A
Material (m) (m) (m?)
Titanium 0.01 0.004 23.1
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Table 2. Three factors and values for jet heating

Analysis
Parameters Level Factors IDs Values
o I 0.005
(MassTiqotv rate) ; A 828;
(Kg/sec) :
4 0011
! 500
Asox 2 B 0
(C) 3 700
4 800
! 20
7FE A7 2 c 30
(sec) 3 40
4 50
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Fig. 2. Schematic representation of impinging jet
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Fig. 3. Schematic representation of impinging jet
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Fig. 4. Schematic representation of impinging jet
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Fig. 5. Schematic representation of impinging jet
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