Successful Heat Treatment of precision Tooling
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Some Takeaways
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Why Spemfymg heat treatment for your tools is important)
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Which heat treatment parameters are important
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Hardness alone does not necessary
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Reliability, Mechanical properties



Definition - Heat Treatment
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Definition: Heat Treating
“Heat Treating” is the controlled heating and cooling of a metal to
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obtain the desired structure and properties for a given application.




Why do we Heat Treatment ?
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(Strength, Hardness, Toughness, Machinability)
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(Achieve Structure and Dimension Stability)
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(Machine. Thermal, Transformation stresses)



Recommended Tool Making Sequence
Bl de 1 indR

Rough Machine
Fe 4e 1

Stress Relieve

}Ei 3 ,ﬂ l$

Semi-Finish machine
g A A A

Harden/Temper
A/l

Fine machine

el

Remove EDM recast
3 *$ EDMw &

Post EDM stress temper
i} *Z EDM#% 7 & -

Polish/Photo —etch
ok /&g %] (v 1)




Specify Heat Treatment
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Salt spray
test

Impact test
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Semi-finish Machine
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®Sharp Corner

®Burrs = ¥

®Large change in section thickness 3 & &

®Heavy machine marks # § & ¢34 1 7 )i/f@ 4 R

®EDM recast layer =% v &

®Pre-existing cracks e v 1 pF e & 4 e R R

®\Welds % 4¢

®Grease, moisture, dirt, oxides, lubricants, paint, etc.
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Semi-finish Machine

DIN 17 022

correct




Stress relieving
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Stress purpose: 553 |
to relieve residual stresses introduced #%~ . Hardness
L Cold-worked —1 1
and recovered ;} New grains
o |
[ Recovery Recrystal. |
lization !
1"1

Temperature
Effects of recovery and recrystallization
on grain structure.
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Stress relieving

Temperature °F

650°C x 2 hrs
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Hardening Temperature-Quenching Rate
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Hardening: A |
purpose to obtain the mechanical properties

required for an application
(Strength, hardness, toughness). / \
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Base quench rate on Tooling
Alloy’s Composition/Hardenability. Prevent pearlite preciitaiton, Minimize
carbide and bainite precipitaion. Microstructure: Martensite
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Hardening Temperature-Quenching Rate

¥ e -4 i 2344(SKD-61)

Notched Impact Energy ISO-V (J) at RT

30 HOT WORK
B nsit TOOL STEEL
25 e AISIH 13
Source:
20 NADCA
Bainite Rec. Procedures
15
Pearlite Quench Rate 5,5°C per minute Quench Rate 30°C per minute
30% of Maximun Toughness 60% of Maximun Toughness (A=6)
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T‘ebmpered (500x)
Acceptable Microstructure
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Quench Rapidly, Minimize Distortion
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Cryogenic treatment- Sub-zero
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Stress Tempering

After EDM Example: lowest temper @ 480°F

7 2 hours Gr tempernture &iﬁ ZZOOC
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After welding of tool
After electroplating operations
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Thanks
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