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※Accuracy of repeated measurements is about ±10%.

◆Thermal expansion rate
Temp.

×10-6/K
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11.7

20～400℃ 20～500℃
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20～600℃

12.5 12.7

◆Thermal conductivity
Temp.

W/m・K
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30.0 29.6

◆Specific heat

◆Young’s modulus / Rigidity modulus / Poisson’s ratio(25°C)

Quenching : 1030℃×1h, Air cooling
Tempering : 610℃×1h, Twice
Hardness : 45HRC

Temp.
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211GPa
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DH31-EX（88HRB）
DH31-S（89HRB）
DHA1（93HRB）

Speed：150m/min
Feed：0.15mm/rev
Depth of cut：1×4mm
Cooling：Air blow
Milling：Down cut

Endmilling UTi20T
（No-coated）

VP15TF
（TiAlN coating）
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Drilling

DH31-EX（88HRB）
DH31-S（89HRB）
DHA1（93HRB）

Tool：SKH51, φ5,Straight shank drill
Feed：0.15mm/rev
Depth of hole：20mm 
Lubricant：Yushiroken EZ30（5%Soln.）
Criteria：Breakage or erosion

DH31-EX
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DH31-EX
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DHA1

Specimen：10mm×15mm×20mm
Quenching：1030℃×15min, AC 
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Quenched
& tempered

Specimen：200mmH×600mmW×300mmL（Center）
Quenching：1030℃,Gas quenching with 6-9bar

Specimen：200mmH×600mmW×300mmL（center）
Quenching：1030℃,Gas quenching with 6-9bar

Specimen：10×10×55mm
Quenching：1030℃×1h, Gas cooling 

Initial hardness: 45HRC

Specimen：φ26×180mm
Quenching：1030℃, Gas cooling

Nitriding：PS treatment
Initial hardness：45HRC
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DH31-EX

DHA1

Frequency：5Hz
Stress ratio：0.1

Hardness：45HRC
Stress mode：Sine wave

Direction：T
Parallel parts：φ8×35L

Al：ADC12（700℃）
Rotation speed：0.31m/sec 
Holding time：30min 
Initial hardness：48HRC
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Specimen：φ15×5mm
Quenching：1030℃, Gas cooling

Specimen：φ10×30mm
Quenching：1030℃, Gas cooling

Specimen：12.5mm×61mm×64mm
Quenching：1030℃, Gas cooling
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Induction heating：RT⇔700℃
Number of cycles：1000
Initial hardness：48HRC
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Austenitizing：1030℃×15minSpecimen  : 200mmH × 600mmW × 300mmL(Center)
Quenching : 1030℃, Gas quenching with 6-9 bar in vacuum furnace
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1030℃-500℃：Rapid cooling
400℃-200℃：1℃/min
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Hardness：48HRC

1030℃→500℃, Rapid cooling
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diagram


