Heat Treatment Physical Properties

. 1 . .
Daido's Plastic Mold Steel Series
’ Hardening Tempering: 500°Cx1h, Twice
Hardness: 60HRC
® PD613 has good hardenability, thus cooling after @ Thermal expansion rate
hardening can be either Air-cool, oil-cool or gas-cooling Temp. | 20~100C |20~200¢ | 20~300% | 20~4007C | 20~500¢ | 20~600T
1020-1030°C
X108/K| 109 115 122 128 133 135
800°C
500°C @ Thermal conductivity
Temp. | 25C | 100C | 200C | 300C | 400C | 500C | 600C
(Pre-heat) (Pre-heat) (Heating)
W/m-K| 190 | 208 20.7 220 234 237 258
AC, OCor GC xAccuracy of repeated measurements is about +10%. . . . .
l High Hardness, Super Mirror Polishable Plastic Mold Steel
Standard heating time @ Specific heat
Heating method Standard heating time Temp. | 25°C | 100C | 200C | 300°C | 400C | 500C | 600C
Thickness Hold time J/kg-K| 420 | 447 | 450 | 491 | 549 | 593 | 678
Vacuum furnace (mm) (min/25mm) . . . . .
Electric furnace <100 20-30 ¢ Young’s modulus / Rigidity modulus / Poisson’s ratio (25 °C) PD613 IS remelted Steel Wlth hlgh I’e|lab|e quallty
Gas atmosphere furnace 100 10-20 i .
> . Young's modulus Rigidity modulus Poisson'’s ratio @ Excellent wear resistance due to high hardness of 56-61HRC
Dia./Thickness | Immersion time 209GPa 80GPa 031 @ High mirror polishability
(mm) (min) @ Small dimensional change after heat treatment
5 5- 8 @ Excellent toughness
Salt bath ;8 ]g' 12 @ Excellent nitriding characteristics
30 15-20 @ Excellent texturing characteristics
50 20-25
100 30-40

Conceptual diagram Microstructure
(as quenched & tempered)

Plastic Mold Steel [Conceptual map by machine lapping)

| Temperlng Single melted
Allpurpose  General-purpose Translucent Transparent design Ultra mirror

® When wear resistance and durability ® When EDMs are applied and secular change is important micllr: (dasipn prociucts) [BERES products finish products
as well as secular change are important o
Coes D PD613
)
(Hardness 58-62HRC) (Hardness 55-60HRC) % 50 G
200°C 500-550°C 400°C §' “© o) { ) )
/‘ GW ’\ /‘ 60-90min ’\ /‘ GW ’\ z PAGS000—  DYTAE®
G-STAR* -‘EIE -@gm 4
25mm 25mm 25mm [*:Pre-hardened steel]
AC AC AC
Repeated tempering is recommended Repeat Stabilizing treatment s 500 )

Degree of mirror finish (#)
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Tokyo Head Office Daido Shinagawa Building, 6-35, 1-Chome, Konan, Minato-ku, Tokyo, Japan Maln App“catlon

(Tool Steel Overseas Marketing & Phone:+81-3-5495-1270  Fax:+81-3-5495-6739 . . . . n
Sales Dept.) @ High hardness, super mirror polished plastic molds @ Cold press dies
Bangkok Office Unit2-1, 22nd Fl., Silom Complex Bldg., 191, Silom Road, Silom,Bangrak, Bangkok 10500, Thailand Precision mold for engineering plastics, IC substrate Dies requiring high toughness and high fatigue strength
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Daido Steel (Shanghai) Co.,Ltd Room 1402, Ruijin Building, 205 Mao Ming Nan Road, Shanghai, 200020, China Chemical C ition (%
Phone:+86-21-5466-2020  Fax:+86-21-5466-0279 Daido Brand Supplied Condition emical Composition (%)
Daido Steel (Shanghai) Co.,.Ltd Room 2601, No.8, Linhezhoug Road, Tianhe District, Guangzhou, 510610, China (Hardness) C | S [Mn| N [Cr|Mo| V
Guangzhou Subsidiary Company Phone:+86-20-3877-1632 Fax:+86-20-8550-1126
NS ) PD613 <248HBW JIS SKD11 mod. (AISI D2 mod.)
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PDG613 is a Registered trademark or Trademark of Daido Steel Co., Ltd.
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Properties

Quenched Hardness

Specimen: $p20x20mm
Hardening: Temp.x30min. Oil quench
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Hardening temperature (°C)

Material size: $50 mm
Specimen: 10mmR Notch depth 2mm, L direction
Hardening: 1025°Cx30min. Air-cooling
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quenched

Tempering temperature (°C) x1h, AC

Machinability (Turning)

-@-PD613 Ave. flank wear ‘
—ml-SKD11 Ave. flank wear

=O=PD613 Minor flank face wear
—{1-SKD11 Minor flank face wear

Annealed
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Wear amount (mm)

0.05

1 5 10 50 100
Cutting time (min)

Machining condition

Tool: P20 (STi20) Cutting speed: 80m/min  Feed: 0.2mm/rev
Tool shape: 0-5-6.6-15-15-0.4R  Depth of cut: 1.5mm Lubricant: none (dry)

Dimensional Change

€@ Dimensional change and its directional dependence

is smaller than SKD11.

Specimen: $20x50mm
Hardening: 1025°Cx20min. Oil quench
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Mechanical Characteristics

Material size: $50 mm
Specimen: L direction
Hardening: 1025°Cx30min. AC

Tempering temperature (°C) x1h, AC

Grindability (Cylindrical)
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[ PD613 Quenched & Tempered (60HRC)
I-[___1SKD11 Quenched & Tempered (60HRC) w1

Griding Ratio
(volume of ground / volume of stone wear,

Table feed (mm/min) 1300 2600
Peripheral speed of TP (mm/min) 6.9 104 6.9 104

Depth ofeyt x Numberofginding | - 5,90 | 5x10 | 10x35 | 5x40

Grinding condition

Grind wheel: WA120 ($405x30t) Lubricant: Water-soluble grinding oil
Wheel peripheral speed: 2700mm/min (2120rpm) ~ Specimen size: $22x200mm

Tempered Hardness

Specimen: $20x20mm
Hardening: 1025°Cx20min. Air cooled

65
SKD11

60 W
5 — |
[in PD613
L 55
(2]
[%]
)
5
3 50 ®
I

45 \

o
40 {
s 100 200 300 400 500 600
quenched
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Wear Resistance

Test method: Ogoshi-type wear test Lubricant: none
Load: 6.3kgf Rotation disc: SCM415, SA (130HBW)

Sliding distance: 200m Test temp.: room temp.
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—(O— PD613 Quenched & tempered (60HRC)
—MB— SKD11 Quenched & tempered (61HRC)
—@— PD613 Q&T + gas nitrocarburizing
(520°Cx10h )
NHa/RX=2/1
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Nitriding Characteristics

@ Surface hardness is higher and case depth is deeper
than SKD11.

1100 —g— Specimen: 20x20x20mm -
‘-\. Hardening: 1025°Cx20min. Air-cooling
Tempering: 550°Cx1h, Air-cooling
1000 \\ Gas nitrocarburizing: 520°Cx10h —
NHs/RX=2/1
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Compressive Characteristics

Test equipment: Amslar universal testing machine
Specimen: 15x15x20mm
Test temp.: room temp.
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Texturability

@ Texturability is excellent without uneven texture.
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Leather Texture (x1.5)
As etched

Leather Texture (x1.5)
Sand blasted



