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The purpose of this study

is to stabilize and prolong the die life of die casting die by application of mulutiple

surface processes, such as peening, nitriding and laser irradiation after electric discharge machining. Thermal fatigue

characteristics of the die steels treated by the processes were studied by means of thermal fatigue test and X-ray residual

stress analysis. The die steels after electric discharge machining followed by gas nitriding and peening showed higher

resistance to thermal fatigue than non treated die steels.
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Fig. 1 Flow chart of sample preparations.
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Fig.2  Schematic view of thermal fatigue apparatus.
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Table |  Changes in surface roughness for various samples.
Samples Roughness values (mRmax
Finishing EDM (EDM) 7.4 120 | 233
Peening treatment (EDM+P) 3.4 43 217 |
Nitriding treatment (EDMAPHN) | 4.5 4.6 24.0
Laser treatment (EDM+PN+HL) 32 36 | 177
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Microphotographic observations of sectional area of various samples before testing.

(No.4, 5 and 6 showed surface roughness, 23.3 2 mRmax)
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Fig. 4  X-ray diffraction profiles of EDMed and nitrided surfaces.
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Fig.5 Changes in residual stress distribution curves for

treated by laser irradiation on tufftriding sample.

Z OBV =PI % AT o 72RO REFRL IC I EIC
R BV WD, BRSSO F F 100k
BLES o7,

F7, BRIV -FLAVF -2 AN S8
&, A OWEFR R OE (L —HFEEF I PAT(N-Lx)
&ﬁﬁme ZALSE25E) CRITTERFIEE~D

BIIHEIIRO LN o,
l6d&7b74kkﬁ%®%ﬁ’ — IS & 7w,
BT R L F OB AT T RGBT 540 D BB
R DAL “F T A

I ANVF—HE0.6KI i CHEGHL 7235 &, FKIEIEH
80kgf,/ mi D5 | RIRE IS A S, FEFITIEVHEE T
TEZDGIRISTNEIRE L, 400mIEEDOBRFEIZBNTHH
KLehoi,

—77, 0.28K1/ cof D¥5E, RIELEHI LML D ATAE L,
TEHBRE S DIEFITRCZEPEO N E 2 o 1,

NG L - L ARESHORBELREDE VI,

IDoWT

"E
=

o

=

©

E

=2

73] -

) A |

8 of—peri

‘_(:—20 '#_ T SKD8! Tutfiride SKD51TumrId; = .
3 _40_1—,&-}'.—- N e
3 -60 : : :

o 0 100 200 300 400

Distance from surface Xum

Fig. 6  Residual stress distribution curves treated by laser
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Fig. 8 Residual stress distribution curaves for nitriding

samples after thermal fatigue test.
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Fig. 9 Residual stress distribution curves of peening
samples after and before nitriding.
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