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Source: Erlas

@ Induction @ Laser

@ Heating of the ® Manual process @ Post-processes ® Closed-loop

complete part ® No temperature required . Jemperature cont;ol

- : omogeneous an
® Limited size of control ® Additional cooling tgt

the workpiece . . constant case

_ . _ ® Poor repeatability required depth

® High distortion, o

warpage Most closely ® Almost no further

matches laser finishing process

hardening required
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Downholder forming tool

3D hardness traces :

(8 mm wide)

Material : X155CrVMo12-1
(DIN No. 1.2379)

cucle time: approx. 90 min

laser power : Max. 1,500 W

ZEM:ALOtec Dresden GmbH
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Kant tool

laser hardening Bending tool for sheet metal :
the bending edges on punch and die bending die

&EAM:ALOtec Dresden GmbH
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ME : S45C

150 A0 HHAT : HRCHH~5H8
AUFI AAAC BRASAHO! - 1.5mm01
40l A0 HMET : HRC58~60
diol A= B0l : 0.5mm~0.8mm
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Fundamentals - Materials

* Nearly all commonly used tool steels and
cast iron grades can be treated by laser

*  For hardening carbon content needs to be
greater than 0.2%

«  Typical applications include:

— Transmission gears
— Spindles

— Shaft keyway

— Extruder screws

— Hemming tools

— Dies

— Forming tools

— Springs

— Pliers

saNGDo 7 S
Material-No. DIN Hardness
[HRC +/- 3]
1.1730 c4s5w 57
1.2311 40 CrMnMo 7 57
1.2320 60 CrMo 10 7 60
1.2333 59 CrMo 18 5 60
1.2343 X38 MoV 51 55
1.2363 X100 CrMoV 5 1 62
1.2738 40 CrMnNiMo 8 6 57
1.2767 X 45 NiCrMo 4 57
1.4923 X 22 CriMoV 51 50
1.7225 42 CrMo 4 57
1.8159 50 Crv 4 57
0.6025 GG 25 CrMo 29
0.7070 GGG /0L 61
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Intermediate zone
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Austenite (T<Tmelt)
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Martensite (hardened)

Heat Treatments - Thermal Hardening

Achievable Maximal Hardness linked to the Carbon Content

g Martensite (w%)
E 30 e q' Fig 3.Photomicrograph of a cross section of
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Material Degradation of Nuclear Structures - Mitigation by Mondestructive Bvaluation

_ N _—
Michael Kréning TPU Lecture Course 2014 | s 1 o
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S$35C HRC40~52 | HRC48~53
S$50C HRC55~62 | HRC59~63

SCM415 s2ag 23El
S CM440 HRC55~62 | HRC57~62

S K5 HRC55~65 | HRC60~65

SuUJ2 HRC58~65 HRC60~65
SKD11 HRC55~60 0l&

F CD600 HRC45~52 HRC50~60

SUS420J2| HRC45~55 HRC45~50
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Table 1 Relative response of selected common materials to laser
transformation hardening

Excellent Moderate Poor

Medium-carbon steels Low-carbon steels

Spheroidized steels

High-carbon steels Pearlitic cast iron Ferritic cast irons

Low-alloy steels Cast steels
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Mold makingd

=

Mold making
Partial hardening along the closing edge
on the mold.

ZM:ALOtec Dresden GritbH
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Cylinder inside. Low Partial Mardening Small diqmeter hole (Ir)side hardening)
distorted hardening It is possible to hardening Itis possile to hardening very smal
Deformation after marked parts hole side.

hardening @ 3um

Pipe inside diameter
hardening

It is possible to hardening
spirally.

Groove portion hardening

Hardening for side and Hardening for top of gear
bottom of groove. 19

EnSHJ ENSHU Limites

Internal gear hardening


https://www.enshu.co.jp/global/ko/
https://www.enshu.co.jp/global/ko/
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TEL., 055-329-4352 / H.P. 010-8504-2728 [ E-mail, miyongkwun(@naver.com
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