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Establishing Design Method for Mold Temperature Control Piping of Rapid Heat and Cool Molding
Used for Fabrication of High Strength Exterior Resin Parts
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ABSTRACT

Assuming the mass production of good appearance
and high-strength plastic parts to be used on
motorcycles, we studied the Heat and Cool (H&C)
molding method to fabricate low-cost glass fiber
reinforced polypropylene parts. In order to satisfy
both molding cycle time and mold surface temperature
uniformity requirements when temperature control
piping are laid along a three-dimensional surface of a
mold cavity, we used actual measurements made on
test pieces to systematically define basic specifications
for the piping arrangement. In addition, to deal with
portions where an ideal piping design cannot be made,
we developed a heat transfer simulation method that
can effectively determine the surface temperature
distribution of a mold cavity. With this, for a system
that uses saturated steam from a boiler as the heating
medium, it was indicated that a simple method to
assume hot water for the heating medium can in fact
be quite useful.
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As mold temperature is low,
resin hardens quickly upon
making contact with mold.

Fig. 1 Exposure of glass fibers on surface of glass
fiber reinforced plastic molded by
conventional injection molding
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Fig. 2 Surface glossiness and weight of molded part
in relation to different cavity temperatures
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Fig. 3 Cross section of ideal Heat and Cool channels
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Fig. 4 Example of piping for cooling fabricated by
Milled Groove Channel method
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Fig. 6 Temperature differences between inlet and outlet
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Fig. 9 Temperature measurement points on surface of
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Fig. 10 Variation in deviations of cavity temperature
in reference to ratio between H and P (H/P)
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Fig. 11 Temperature distribution of cavity surface of

mold for rear grab rail by optimized channel
design compared with that by basic
parameter channel design

(a) Unequal channel pitch on plane view

(b) Cross section of optimized channel design
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Fig. 12 Examples of non-ideal piping and cross section of optimized channel design of Heat and Cool channels
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c,: Specific heat
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Fig. 13 Consideration on behaviors of heat medium in temperature control piping
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Thermal control piping arrangement of Heat
and Cool molding for rear grab rail mold,
whose design is based on investigated
specifications
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value of part molded by Heat and Cool
method compared with part molded by
conventional method



Si 3 At AR sR B AR dm B A I RE A R S BN ES AR IC W 5 £ LR RR R AR ET F iR DFEIL

6.3. v3a1L— 3> EFROHE

AR A ok L8 L 2 S RUMBEE O+ v © 7 4 S5
DY Iab—Ta vk, Fig. 16IZRTI Y I TL -
MO 3D TETFT L EHNCE I A7z FEllEy I 21—
g VASSROWE S O L, Al E 2 120°C Pk
RS ERDEEHNTE IG5, V3Iab—Y a3V
THROohRESIER RIZ, ey I —vavo
WBIZ W2 &R L 72X % Fig. 22 128 g, &7z, £HT
DOWIE s R % Fig. 23128, 2D I3 I 5bhb
£91Z, Y Iab—v g VEERUE, SEHIEE R ORI S A D
fil) % & < FFEL Th 5.

WEFEI AR % B L 212, 0O S AR OV T

Temperature [°C]

160

140

L1120

L {100

80

Fig. 22 Measurement points of cavity surface
temperature of rear grab rail mold

160

150

140

130 |

120 -

Temperature [°C]

110 |
—@— Actual

—&— Simulation

100

90

ONONONONONCRUNONONCRONCNCRCRENE)

Measurement points

Fig. 23 Temperature distribution of cavity surface of
rear grab rail mold

i, Y32l —va VITBTAEER 20°C IS LT, HE
2B TIE 15°C R0, £72, ThEidmiz, 120
°C & TOHIBERE % g U 22555012 B\, 2Tz 23
BTHaDIZHL, ¥PI2b—v 3y TIE10 B EXERR
AN @RV

Zhoo@Eung, fiGEh2BEOBENILSE DL
TS vIalb—Ya itk TE, KRR 180
°C DFKN—EDFia TRAGT E T B &0 S AR &
FFTCEIR I TS, —J, FENZBWTEARA 7 D
HORIRIZ & D, ZORR 550 & 0 SRR &R
THEMHGEh T EHfEI NS, $RINKRELS KD
E,ESIERA TOMNBARLTHE, ¥ Iab—Vg
VTCOMBMNEZEP ST TV -oTLESIEHFELZLN
5. Lo, S LY 22 v = 3 Vi3, s
B DI 22 5, F 77, BLEME C 5 R AV
OREBOWREENKEL BB HAEZRTELELD. Lo
T, BMOKRE IR LT AR 5 ORESNIMPIERTE T
WARWE, V3 a b =Y g VIZINEEER O Iz A ]
THWA, F v EF 4 R 54Ol SRz x LT
d, EBEOFRMELD AR L < 32 A E< 20 F
&R 5.

7. EEEREANDEH

P EoOBEHEFRIZE DR L 28k e @ L, & 1 L5
OREBFED ) Y27 TV — L AEFE L. BERSN A
Fig. 24 128§, % 7=, M L 7= 486 & 55 o 4L % Fig. 25
V2R, SRIBER L 2 GRIEEPEIZB VT 40 1Y 3 v b
Yoo gedid # Em U, BIfE & ST ¢ A pE Ay ikt v
Th5.

Fig. 24 Grab rail mold of Heat and Cool molding for
mass production
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Fig. 25 Mass production rear grab rail of Heat and
Cool molding applied to Thai model
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