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Project Statement 01/07/2013

Cap

www.shadowpolymer.com

Project: STX-50-001-2012

The purpose of this mold flow study was to
evaluate the manufacturing performance
change in a single cavity simple Cap mold with
conformal cooling utilizing Polyshot’s brazed
core technology and one utilizing a standard
baffle design.

Both scenario’s inputs were identical with the
exception of the mold insert and cooling
configuration.

Conformal
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Finite Elem
ent Mesh — Tetra / Prismatic Mixed
01/07/2013

(13202,301 art elements
2, 74,897 Cooling elements
949,503 Mold elements
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Material Properties (PP — Sabic 575P) 01/07/2013

PP SABIC PP 575F SABIC MFI{230,2.16)=11 g1 0min PP SABIC PP 57T5FP SABIC Tm = 347.63 oF
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Temperature [oF]
Shear Rate [1/sec]
Polymer | Grade Name | Producer |PP | SABIC PP 575P | SABIC Description
Mechanical Properties Pure polymer - Isotropic properties Palymer PP
; B Grade Name SABIC PP 575P
° Elastic Modulus 261072 (psi)
Froducer SABIC
u Paisson Ratio 038 (- -
Comment MFI(230,2.16)=11 gM0min ,D=0.905 glcm3
© CLTE 555568005 (1foF) Last modified date 2008/10/29
m Process condition
- Melt temperature (minimum) 410 oF
Melt temperature (normal) 464 oF
Melt temperature (maximum}) 518 oF
Mold temperature (minimum) 68 oF
Mold temperature (normal) 104 oF
Mold temperature (maximumy 140 oF
Ejection temperature 294 oF
Freeze temperature 330 oF

Units = English
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Processing Conditions 01/07/2013

T 100.00
[Filling] = 90.00
Filling time (sec) 025 50.00
T0.00
Melt Temperature (oF) 464 E o0
Mold Temperature (oF) 104 F o
Maximum injection pressure (Psi) | 20000 = 3000
20.00
Injection volume (in*3) 0.568075 10.00
E [Packing] 0'000.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 $0.00 90.00 100.00
(o) Packing Time (sec) 9 T 1
o : X E - 20000.0
‘_. Maximum packing pressure (Psi) 20000 = 150000
o [Cooling] ? 16000.00]
E i < 14000.0
Cooling Time (sec) 5 5 1200004
-Za Mold-Open Time (sec) 3 & 10000.00 ﬁ
= P 0% of machine
° Eject Temperature (oF) 28363 T 6000.00 ° . .
o capacity of 20 Kksi
Air Temperature (oF) Fii ™ Rt
° - [MiECE”EnEDUS] 0000.00 003 005 008 010 013 015 018 020 023 025
-g Cycle time (sec) 925 Time [sec)
L= Mesh file Cap-Tetra-Conformal_m2.mfe | 100.00
m Ed=dnrisl Fla A CCAMTEMINETOERN A4 eede i 90.00
a 80.00
Cooling channel % 7000
7 6000
Channel 1D T (0F) 2 (in*3/sec) Coolant D (in) Re i p—
o : o,
EC1(Group 1) |80.0001 |77 Water 031496 [232922 2 4000 80% of EOF
T 3000 Pressure
o 2000
Mold metal ID 10.00
Mald Metal [P20] *%%00 010 020 030 040 050 060 070 080 090 100
Time [sec)

Mold Insert-1 [H13] m ;E l’

Project: STX-50-001-2012 5 SHADOW industries



Filling Pattern @ EOP 01/07/2013

Packing_RMelt Front TiddeIt Front at

10 -1[sec]
-m2.518

Packing_RMelt Front TiddeIt Front at

10 -1[sec]
-m2.510

2.351
2.183
2.015
1.847
1.679
1.512
1.344
1.176
1.008
0.840
0.672
0.504
0.336
0.168
~+50.000

Baffle Modex - Conformal

¥

323
| 29
0LD0 1.00 inch 360 0.00 1.00 inch
[0 L | f"x 3.65 [ L O O |
050 050

Animation will play when shown as a slide show. : )
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Part Temperature at End of Packing Phase

01/07/2013

Packing_Temperature

%10 0 [oF] %10 0 [oF]

~m 475.230 v 475,232

454.5095 450.637

433.960 426.043

& Ha1aaes H 401.448

© 392600 376.853

3 372.054 352.250

()] 351.419 327.664

E 330.784 303.070

..Z“ 310.149 278.475

0O 289.514 253.881

g’ 268.879 229,286

O H248243 204.692

© 227.608 180.097

g 206.973 155.503

m_ 130,008
; Moldex =

12

0.00 0.90 inch 2« 281

O L L O | 12.21
0.45

Baffle

Project: STX-50-001-2012 7

Packing_Temperature

Q.00

0.90 inch

0.45
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Part Temperature at End of Cooling Phase

01/07/2013

Cooling_Temperature
x10 0 [oF]
-+ 435.045

416.029
397.014

358.982
339.967
320951
301.935
282.920
263.904
244.889
H 225873
206.857
187.842
168.826

—- 5140811

Moldex =

www.shadowpolymer.com

0.0o

Cooling_Temperature
x10 0 [oF]
-+ 440.316

417.215
3941156

347913
J24.812
31712
27861
255510
232.410
209.309
186.208
163.108
140,007
116.906
-~ 503,806

Moldex =

12

b1
e 3
0.90 inch 351

Q.00

0.90 inch

| 12.21 B L

0.45

Baffle

Project: STX-50-001-2012
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Mold Temperature at End of Cooling Phase (Cross Section View) 01/07/2013

Req’d Cooling Time
3.1 sec

Cooling_Temperature
x10 0 [oF]
-+ 270.594

258.052
245,510
232.968
220,426
207.884
105.342
182.800
170.258
157.716
145,174
132.632
120.090
107.548
95,006
-5 82,464

Moldex =

3
, 313
352

1.41

www.shadowpolymer.com

Cooling_Temperature
x10 0 [oF]
270,594

257922
245249
2324577
219.904
207.232
194,560
181.887
-+H 169.215
156.542
143.870
131.198
118.525
105.853
03.180
80.508
Moldex 30
31

Ja1
1.32

ke

0.0o

2.00 inch
[T T 11T ]

4.00

Temperature difference
resulted in a 39%
reduction in cycle time.

Showing much cooler mold
inserts when results are
scaled to identical values

Baffle

Q

Conformal

Project: STX-50-001-2012
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Mold Temperature at End of Cooling Phase — Detail View 01/07/2013

Temperature difference

resulted in a 39%
reduction in cycle time.

Req’d Cooling Time
3.1 sec

emperature

219.904
207.232
194.560

Showing much cooler mold
inserts when results are
scaled to identical values

www.shadowpolymer.com

Baffle Conformal
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Coolant Temperature at End of Cooling Phase 01/07/2013

Cooling_Coolant Temperature Cooling_Coolant Temperature

10 0 [oF] 10 0 [oF]
o 245.430 m 82122
234.401 81.980
223.372 81.839
E 212.344 81.608
8 201.315 81.556
(o)
N 100.286 81.415 , 99/"t Iowe_r _
emperature r
[T 179.258 81.273 perature rise in
E coolant during the
168.220 81.132 cooling phase.
> 157.200 80.990 Greater cooling
0O 146.172 80.849 efficiency.
g’ 135.143 80.707
o) 124.115 80.566
g 113.086 80.424
102.057 80.283
L=
) 91,020 80.141
a
-1 g0.000 -1 g0.000
Moig MoldexT
Y333
I &
0.00 o0 i 0.00 200
1.61 L I |2D|I:I inch ¢ 1.50 [TTT T T TTTT ] incht
1.00 1.00
Baffle Conformal | &
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Coolant Pressure at End of Cooling Phase 01/07/2013

Cooling_Coolant Pressure

%10 -2 [psi] Cooling_Coolant Pressure
- 8.230 =10 -1 [psi]
7.140 3.581
E 6.591 3.325
o) 6.042 3.070
O  Hsam 2.814 98% higher
b 1.043 2.559 coolant pressure
D ' 5303 during the cooling
E 1.304 2047 phase. Greater
2 Hasds ] cooling efficiency.
o) 2205 1.792 9 y
g, 2'? 46 1.536
3 2'19? 1.281
' 1.025
© 1.648 0760
g 1.009 n.514
0.5490
lﬂ_ 0.258
~+0.000 -1 po02
3 | ¥
358 ,
'I 2.32 I:II:I|I:|| T 1 | T 1 |5I:I|I:I inch 2""\ :'?559'] 0.0 2.00 inch
. [TTT T JTT 71T ]
2.50 o0
Baffle Conformal | &
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Total Displacement (Warpage) after Ejection at Room Temp

01/07/2013

Warpage_Total Displacement

5X Magnification

25% lower

total warpage
(all effects included)

Warpage_Total Displacement

%10 -2 [in] %10 -2 [in]
-+ 2.323 —+m 1.716
2.260 1.659
2.198 1572
E 2.136 1.484
8 2.073 1.397
b 2.011 1.310
@ 1.949 1.222
Eﬁ 1.887 1.135
o 1.824 1.047
1.762 0.960
gﬂ 1.700 0.873
(] 1.638 0.785
.8 1575 0.698
i 1513 0.611
lﬂ_ 1.451 0.523
~M 1389 ~Hp.436
?B%dex?l': :u;c;)l‘dex?l':
+
k:( %gg 0.00 1.00 inch J :'?%E 0.00 1.00 inch
11.58 [T T T T [T T 17T ] 1.44 [T T T T [T T TT ]
0.50 0.50
Baffl Conformal | &
arrie
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Total Displacement (Warpage) after Ejection at Room Temp

01/07/2013

Warpage_Total Displacement
z10 -2 [in]
— 2.323

2.260
2.198
2.136
2.073
2.011
1.949
1.887
1.824
1.762
1.700
1.638
1576 *-
1.513
1.451

—4 1,389

Moldex 1
342

f
h‘f 7% 0.00

www.shadowpolymer.com

10X Magnification

25% lower

total warpage

Warpage_Total Displacement (all effects included)

®10 -2 [in]
—m 1.746

1.650
1.5672
1.48
1.39
1.31
1.22
1.13
1.04
0.96
0.87
0.78
0.69
= 0611~

0.523

—= .436

Moldew [0

f 312

0.70 inch 287
| ine h_

1 :
1.69 L O O

] I

Q.00 0.70 inch

1 .
1.74 L L O O

Baffle

Project: STX-50-001-2012
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Q
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Total Displacement (Warpage) after Ejection at Room Temp 01/07/2013

5X Magnification 5% lower
total warpage
Warpage_Total Displacement Warpage_Total Displacement (all effects included)
x10 -2 [in] x10 -2 [in]
g 2.323 g 1.746
2 260 1.659
E 2108 1.572
2136 1.484
8 2073 1.397
S 2.011 1.310
o 1.049 1.222
Eﬁ 1.887 1.135
° 1.824 1.047
1.762 0.960
§= 1.700 0.873
° 1.638 0.785
g 1.575 0.698
N = 1.513 0.611
lﬂ_ 1.451 0.523
M 1380 ~50.436
_ Moldex:D _ Moldexh
g, A g,
14.34 I:|'|:||D| T T [ T T 1 ::I'EF inch 4.31 I:I'DII:II ] T T T II:LEII:I HEl
0.40 0.40
Baffle Conformal | &
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Contact Information 01/07/2013

Robert A. Hickman For more information, visit us
President online at:

www.shadowpolymer.com

E Shadow Polymer Industries, Inc.
Houston, Texas

SHADOW industries

Headquarters (Houston)
olia

Testimonials:
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we offer today’s innavalive businesses. Whether
you are cansidared an OEM, custam injection
malder, extrusion plant, material supplier, mald and

281) 789-7520 office

die shop, or metalfabricator - we hava just the Who is Shadow:
nght amaunt of development and engineenng
s4ppant o y0U Shadow Polymar Industrins is a full sanice design,
enginaaning, optimization, analysis, and testing
, after reviewing our webste, you would like more aroup dedicated 1o stals oFthe ot product e AR 15
information sbout our COMpany and the serices we ik prasat wic icviricadl rawiifaciieing, W eversl liens also and
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ManURETUnG PrOCes ses we SUppomt include
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injection, reaction injection, extrusion (sheet and
profie), thermoforming. vacuum forming. and blow
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based industries.

Rob@shadowpolymer.com
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