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1) Ultra high strength steel sheets

2) Resistance heating

3) Warm and hot stamping

4) Quenching in hot stamping

5) Prevention of oxidation in hot stamping 
using oxidation preventive oil
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7) Warm and hot spline forming

Specific strength for various sheet metalsSpecific strength for various sheet metals

115MPa2.7310MPaAluminium alloy
A6061(T6)

44MPa7.8340MPaMild steel SPCC

63-101MPa7.8490-
790MPa

High strength 
steel

126 -
188MPa7.8980 -

1470MPa
Ultra high 

strength steel

Strength-to-
specific gravity 

ratio

Specific 
gravity

Tensile 
strengthSheet

Strength of high strength steel sheetsStrength of high strength steel sheets

1500

TRIP

DP

Martensite

Conventional

IF Recently developed

Remarkable increase in strength

Ultra sheet

Press
quenching

0.05 0.1 0.15 0.2 0.25 0.3

200

400

600

800

1000

1200

0

Fl
ow

 s
tre

ss
 /M

P
a

SPCC  

SPFC440

A1050    

SPFC980Y 

SPFC780Y 

A5083

Strain

1310564 −−×=ε s.&
131020 −−×=ε s.&

1310291 −−×=ε s.&
131020 −−×=ε s.&

131020 −−×=ε s.&

131010 −−×=ε s.&

131020 −−×=ε s.&

1310992 −−×=ε s.&

1310695 −−×=ε s.& 131020 −−×=ε s.&

1310451 −−×=ε s.&
13109104 −−×=ε s.&

Flow stress curve of sheets at room temperatureFlow stress curve of sheets at room temperatureFlow stress curve of sheets at room temperature
Large springback

1) Ultra high strength steel sheets
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using oxidation preventive oil
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7) Warm and hot spline forming



Thickness 1.2mm, strain-rate 0.4/s

Heating temperature T/ºC
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Springback: large
Formability: small

Warm and hot stamping

Forming of ultra high strength steel sheetsForming of ultra high strength steel sheets

Reduction in forming load
Increase in formability 

Heating of sheet ?
Al, Mg, stainless steel: low temperature
Steel: high temperature(>500ºC )
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SPFC980, thickness: 1.2mm, Power: 85kJ (10V, 2sec)



Distribution of temperature in resistance 
heating of rectangular sheet measured by 
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1) Ultra high strength steel sheets
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3) Warm and hot stamping
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5) Prevention of oxidation in hot stamping 
using oxidation preventive oil

6) Warm and hot shearing
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1) Ultra high strength steel sheets
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3) Warm and hot stamping
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5) Prevention of oxidation in hot stamping 
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1) Ultra high strength steel sheets

2) Resistance heating

3) Warm and hot stamping

4) Quenching in hot stamping

5) Prevention of oxidation in hot stamping 
using oxidation preventive oil

6) Warm and hot shearing

7) Warm and hot spline forming

Large shearing load

Work-hardened cold 
formed part, press 
quenched part: very hard

Toll life reduction:
wear, failure 

Warm and hot shearing of
ultra high strength steel sheet
Warm and hot shearing of

ultra high strength steel sheet

Trimming, punching Chipping 



・Sheet 
SPFC980, L130×W50×t2.0

・Punch
SKH51 (TiCN coating), φ10mm 

Conditions of warm and hot punching processConditions of warm and hot punching process
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Formed part

Shearing

1) Low heating efficiency
2) Low dimensional accuracy
3) Long heating time

Problem for heating in warm and hot shearingProblem for heating in warm and hot shearing
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1) High heating efficiency
2) Compact apparatus
3) Small oxidation
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1) Ultra high strength steel sheets

2) Resistance heating

3) Warm and hot stamping

4) Quenching in hot stamping

5) Prevention of oxidation in hot stamping 
using oxidation preventive oil

6) Warm and hot shearing

7) Warm and hot spline forming
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3) Warm and hot stamping
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5) Prevention of oxidation in hot stamping 
using oxidation preventive oil

6) Warm and hot shearing

7) Warm and hot spline forming


