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A study on the Reardation Embrittlement in 17-4 PH Stainaless steel

Hun-Bong Lee, Sang-Hyun Choi and In-Bae Kim

Department of Metall. Engineering, Pusan National University

ABSTRACT

Effects of oxide film which is grown by heat treatment on the hydrogen embrittlement (HE) of 17-4 PH

stainless steel were investigated. Specimems were tensile tested after cathodic hydrogen charging and the be-

haviors of HE were evaluated from the elongation change. It was found that specimems solution treated at 1040
C for 1/2hour showed best retardation ability to HE for both aging conditions i.e. 480°C x 1hr and 620°C x 4hrs.
X-ray and Auger study revealed that the major composition of oxide films are Cr;0; and CuCr,0,.

1M E

MEaly sudade 3w, 14, WA ol
Fol xR Fxa, FF7] dz7aA, AE A2
F Tor"? gyt AMgEI glou, HFY
e 9 FAaase] BAg e A v

P st Ao Bdsiod Fste] #1439 7iEel &
Az vlad] e Apduyt B et e ®
Fa A Ao B Aty A en A gl
of. M& A8y sdel 7o) F4Fs Wl il
Hreb o gtk §i0),, ALOs, TiO, SyN, 52} 4habE Ty

—{EL

-
i+

A3L8-S sputtering Al7]3= surface coating ¥r¥™ i}

gzl A} 29718 2388t ZFeo] B oxide film

S AT W Ee] AU ol9f g2 4
A2 3P4 HhEE A DR 2] el o8 A E]
wale] @k A7 FA}E Al Maronig2 Fe-Cr-Algt
FollA dHer Gt Ata gel $40] HE
Ada] glol =Qirkn 319 .0m®, Piggotts e 302
9} 347 ARH 2o A] EH o2 AT 4tgl muto]
bl mbg B3 Ae] gt ARE AA AHEA

> qghE bl she B Al o3k A4S
‘”1101 Vedg AlAstart.

upeba] B APl dulAow sty HA A
]l TS =] Hel Exy] W& Mo, 17
—4PH e A 7ol 2101 A A Al YgEE 2R
dxrtaate) :

m{m



@ A8 gAY 2UE o %—qg SRR
o olate] ZAkstel, WALA @
AE S Auger electron spectroscopy 2 X— 413z

PHo 2 2ARIAH

24 gy
2. 1. Al

AlgE T = 571 6mmg! #WAHE 17-4 PHAE
27g AHE AgSle] 1250CedA 54 Llmz d
M4 obF B SRS AASY] s dE o
ubg st F 1lmQ QPEAIEE AlFel ). Fig. ]
2 1A A P4 A+E Yebd Aol Table 1
& & AT Ao #8xdE vehd Zlejr

Fig. 1. Shape and dimensions of tensile specimens.

Table. 1. Chemical composition (Wi%) of speci-
men.

Ni Cr | Cu Si C Mn P Fe
3.33 15.84J 3.3 [ 0.39 | 0.04 | 0.46 |0.028] bal.
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Fig. 3. Change of percent elongation by solution
annealing time for 24 hours hydrogen
charged 17-4 PH stainless steel.
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Fig. 4. Change of ultimate tensile strength by solu-
tion annealing time for 24 hous hydrogen
charged 17-4 PH stainless steel.
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Fig. 6. Chage of percent elongation by hydrogen
charging time for surface oxidized 17-4 PH
stainless steel solution heeat treated at
1040°C for 1/2hr.
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Fig. 10. X-ray diffraction pattern 480°C aging
specimens oxidized in air at 1040%C for
a)1l/2hr b) 1hr c) 4hr
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