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Fig. 1 Principle of a vacuum calibrator
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Tab. 1  Material physical performance of profile and

calibrator

kI(W' (m* K)-1) d/(kge mr3) c/(F (kg K)- 1)

PV C 0 18 1450 1200
25 7 833 473
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Fig.3 No vacuum slots positions of profile SF66
Kid xR AR

33.2

2

Re= dDv/ (8)

. d ;D iV
, h
EBLE
h= Aolﬁ)z_ (9)
Ao s Ao 7. 06.
, 4
(1~ 22 ), ,
2

Bl 4 RE BN A KE

Fig. 4 Cooling channels of calibrator
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Heat transfer coefficients of different diameter

Tab. 2

channels

D/mm h/(W' (m2 K- D/mm hAW (m2 K)-1)

10 5 564 6 9 315
8 7 001 5 11 177
7 8 010 2 32 096
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Tab. 3 Design variable values of original design and optimization design
/mm X1 y2 x3 Ya Vs Y6 1 s X9 X 10 X1
64.3 45. 6 64. 7 585 70. 3 72.9 80. 1 84.0 53.0 67. 1 84.0
57.4 48. 3 66. 6 60. 2 73. 6 75.0 81. 8 86. 1 49.2 69. 5 91. 8
/mm X12 yi Yu X5 X 16 Xn Vis Yo X0 X2 Xp
103. 9 84. 9 73.5 96. 6 107. 7 120. 6 57.0 51. 4 107. 9 93. 7 76. 3
111 1 81. 6 74. 6 90. 4 101. 4 114. 6 55. 6 480 111. 2 91. 8 69. 5
2
CEM DT-880B 1 7 v
O v
. i L o
M
7 4 s
L F
2 2 G
. [ af=
» , ¥ f
J I
o | M= N[ E=S
13C,  0.5MPa, 0. 705 m, E 7 A AR ENER
3 m, SF66 3.0 Fg. 7 Temperature measuring points of profile
m /min 3. 8 m/min, 26. Po .
K4 ZIEEEEDIRE
Tab. 4 Measuring temperature and simulation temperature C
A B C D E F G 1 J K M N o
2605 27.2 266 27.8 282 27.8 28.6 27.3 2064 269 287 268 27.6 29.0 282
25.8 28.4 252 286 295 288 29.7 262 257 259 305 27.3 289 31.4 276
(3) SF66
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Optimization design in cooling channels of vacuum calibrator

for plastic profile extrusion

ZHAO Danyang, WANG Minjie , SONG Man eang
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Dalian Univ. of Technol ., Dalian 116024, China )

Abstract Plastic profile produced by extrusion die is cooled down and calibrated by calibrator, so it

is very important to properly design the cooling channels in calibrator for the profile quality. Based on

the analysis of heat transfer way during the cooling process, the heat transfer models are presented,

initial and boundary conditions are further analyzed and computed, and then the cooling process of

plastic profile within calibrator is simulated. The optimization objective of the model is to obtain the

cooling uniformity and efficiency of each domain in the cross sections of the calibrator s exit. Based on

the finite element analysis results and the parametric model of the channel, the mathematical model of

the objective function is established, and the optimization design of the channels’ positionsis fulfilled.

Lastly, the correctness and the validity of the method are illustrated through optimization design and

experiments of SF66 profile/s calibrator.

Key words calibrator; transient temperature field; numerical simulation; optimization design



