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A Study on Manufacturing Resin-based Blow Mold using SLS Parts
and Forming Prototype-car Parts

Hwa-Jun Yang*, Po-Jung Hwang* and Seok-Hee Lee**

ABSTRACT

Rapid Prototyping(RP) models are no longer used only for design verification. Currently, parts built utilizing
layer manufacturing technology can be employed as functional prototypes and as patterns or tools for different
manufacturing processes such as vacuum casting, investment casting, injection molding, precise casting and sand
casting. This trend of Rapid Prototyping application meets the requirement of concurrent engineering and its range
covers a more spreaded area. The aim of this paper is saving the manufacturing lead time and cost of plastic
parts having hollow space shapes used by prototype-car. Using rapid prototype patterns, made by the Selective
Laser Sintering(SLS) technique, a new approach of manufacturing resin-based blow mold is discussed. It has a
great potential for making prototype-car parts with the batch size of under 200 parts, in case of rapid modification
due to a subsequent design changes in developing stage. So, the process proposed in this research shows
reduction of process time and manufacturing cost when compared with the conventional process such as a Zinc
Alloy for Stamping(ZAS) mold.

Key Words : Rapid prototyping(# %3 %), Concurrent engineering('A13-8), Selective laser sintering(31# 3
HolA 2ZA4), Blow mold(ZZ% 3).
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Fig. 3 The design of Side Defroster Hose (a)
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Table 1 Operating
properties of

conditions and  material
NYLON

Operating Conditions

Laser power (Watt) 8.1
Left 105
Right 105
Heater (. C) Center 135
Build Chamber 107
Layer thickness (mm) 0.104

Materials (NYLON)

Specific Gravity, (20, C) 1.04
Moisture Absorption, (20, C) 1.0 %
Melting Point, , C 186
DTUL, 045 Mpa, . C 163
DTUL, 1.82 Mpa, . C 44
Tensile Strength at Yield, Mpa 36
Tensile Modulus, Mpa 1400
Impact Strength; notched izod, J/m 70
Impact Strength; unnotched lzod, J/m 1370

Fig. 4 Build parts of SLS process
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Fig. 5 Setting of correct parting plane (a)
and incorrect parting plane (b)

Master Model

ABS plate Strontium

base plate

(a)

(b)

Fig. 6 Schematic diagram of parting plane structure
(a) and operating figure (b)
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The middle
of resin layer

the external
of resin layer

Frame

(a) (b)

diagram of resin build up

structure (a) and build layer process (b)

Fig. 7 Schematic
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Fig. 8 Manufactured resin-based blow mold
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Table 2 Operating conditions and material

properties of HDPE(high-density-polyethylene)

Operating Conditions

Parison Diameter 120 mm

Heater Temperature 220, C
Pressure 1.8 kgflem®
Molding Cycle Times 14 minutes

Materials : HDPE(high density polyethylene)

Density, g/mm* 0.950
Melting Point,, C 122

Melting Index, g/10 minutes 1.5~4.0
Tensile Strength at Yield, kgf/cm® 200
Elongation at Yield, % 8

Shear Modulus, kgf/cm® 6000
Izod-Impact Strength-notched, cm-kgf/cm 8
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Fig. 9 Blow molding process using developed

resin-based blow mold

Fig. 10 Master model by SLS process and

molded part by resin-based blow

molding process
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Table 3 Measured data of sample dimension

Type of models Sample dimension (mm)
1 2 3 4

Original design 276.3 | 81.1 | 132.2 | 43.1

SLS part 283.3| 83.2 | 1355 | 44.2

Molded part 276.4 | 81.2 [ 1324 | 432

Rate of shrinkage

between SLS part and |2.496 | 2.463 | 2.341 |2.314

Molded part ( % )

Table 4 Comparison between ZAS blow mold with
resin-based blow mold processing time and cost

Processing time ( unit : hour )
Seq. Resm-t;?;]eg blow ZAS blow mold
1 |Master model 35 |Master model 80
2 | Mold making 22 AID 18
. Precision
3 Molding 12 casting 29
4 Machining 4
Abrasive
5 Process 3
6 Molding 8
Total 69 Total 142
Cost ( unit : 10,000 Won)
Seq.| Resinbased blow | 745 blow mold
1 |Master model| 190 | Master model | 220
2 |Mold making | 30 AID 25
. Precision
3 Molding 42 casting 80
4 Machining 18
Abrasive
5 Process 3
6 Molding 28
Total 262 Total 374
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