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Molders are faced with corrosion problems from some kinds of engineering
plastic polymers which demand is being enlarged. Besides mold manufacturers
are struggling to improve efficiency of fabricating molds by using rapid
machining techniques. Currently, studies are being carried out in response to
customer demands in order to develop steels that have more corrosion
resistance and propose new prehardened hardeness.
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Table 1 Plastic mold materials and their applications.

ooobooooooboooooboboooooon
ooobooboooooooooobooooobooooo
ooooooboboooozoobboooooooooo
ooooooooooboobooooooooobooooo
scobogouoooooobooooseMboboooobooon
oooooooboooooooooboooboooooobooo
DooooOobooboOoOoosus42000000013%Cro
ooobobobooooobooooboob s3sobooooooso
ooobooboooooooouoobooooobooooo
ooobooboooooobooouooboooooboooo
ooooobooboobooobooooooooooo
oobooooooooooooooooobooooo
skbeil D O0ooooooooooooooooooo
ooobooooooooooobooooobooooo
oooboobooooobooouooboooobooooo
ooobobooooobooouooboooooboooo
ooobooooooooooobooooobooooo
ooooboooooooooooooboooooooooo
ooooooooooo

ogoooooobouoobooouoobooboobooooo
ooboooooobobooooseMbobooooooon
oooooboboobooooobobooooooao

Hardness employed

Recommended polishing

Material type (HRC) grain size and mesh No. Application examples
X 20-33 6um Mold required good weldability and machinability
SCM improved (prehardened) #3000 (autoparts, home electronics, house equipment)
. L 38-42 um Mold with sensitive surface for mirror polishing, creping, EDM
NiAl precipitation grade (prehardened) #8000 (OA electronics, transparent case)
SUS420 50-55 um Mold for anti-corrosion/mirror polish
improved (quench and temper) #14000 (floppy cassette, medical instruments, food container)
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Fig. 1 Dimensions of specimens for injection molding test.
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Table 2 Chemical composition (mass%) and hardness of test specimens.

Steel C Si

Mn

Others Hardness (HRC)

SCM improved 0.17 0.3

1.6

2.3 0.4 S=0.04 32

NiAl precipitation grade 0.13 0.3

1.7

0.2 0.3 Ni=3, Al=1, Cu=1 29, 32, 36, 40

Cr contained NiAl Precipitation grade 0.06 1.2

0.5

4.0 1.0 Ni=3, Al=1, Cu=1 40

SUS 420 improved 0.37 0.9

0.4

13.4 0.1 52
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Fig. 2 Surface change of specimens after injection molding
tests.
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Fig. 3 Surface change of specimens after PPS injection
molding tests.
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Table 3 Influence of molding temperature on corrosion of die
surface by resin type.

Molding temperature Corrosion of die surface
3400 X X X
3200 O PPSO X %
2700 x
2300 O ABSO u]
1950 0 POMO o
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Table 4 Examples of measured fracture toughness of
precipitation hardened plastic mold steel.

Hardness (HRC) Fracture toughness (MPa m?)
40.5 36
36.2 58
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SCM improved 32 HRC

NiAl precipitation grade 40 HRC
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NiAl precipitation grade 29 HRC
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Fig.4 Observation of reflected surface by fluorescence after mirror polishing with diamond paste number #8000.
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Fig. 5 Influence of cutting velocity on machined surface by
reflection.

diameter of ball end mill: 10 mm

rotation speed: 12,500,18,000 min.”*
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Fig. 6 Relationship between cutting velocity and cutting
temperature by turning.
Feed speed: 0.2 mm/rev. cutting depth: 1 mm
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Fig. 7 Oxides adhering to surface of face milling tool
measured with X-ray micro analyzer.
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Fig. 8 Cutting chips by drill using different tip angles for
drilling NiAl precipitation grade.
diameter of drill: 5 mm, cutting depth: 25 mm
cutting velocity: 15.1 m/min., rotation speed 960 min.”*
feeding by hand
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Fig. 9 Cutting chips of different hardnesses of NiAl
precipitation grade using gundrilling process.
diameter of drill: 10 mm, cutting depth: 580 mm x 10path
cutting velocity: 40 m/min., rotation speed 1275 min."*
feed speed: 19 mm/min.(0.015 mm/rev.)
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