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Tab.1 Chemical compositions of GH690 alloy %
C Mn S P Si N Cr Al
0.018 0.34 0.002 0.005 0.05 0.01 29.3 0.23
Ti Cu Fe Nb B Co Ni
0.2 0.02 8.19 0.06 0.002 0.018 Bal.
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Fig.1 Microstructure of GH690 alloy
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Tab. 2 Tensile properties of GH690 alloy

oys/MPa O yrs/MPa 8/ %
Uncharged 251 628 50.3
Precharged 250 577 31.9
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Fig.2 Stress —strain curves of GH690 alloy

400~

o
E 200 £=3x10*s™"
g
7
200 Uncharged
....... Preharged
00 1 2 3

Strain/%
B3 EBRMENEN-HEHE
Fig.3 Enlarged stress — strain curves

near the yielding point



36 BHMREZR(T2K)

() FEHAH

() RFEHAH

M4 GH6 S€MEMRGOHHR
Fig.4 Macrofractography of GH690 alloy
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Fig.5 Microfractography of GH690 alloy
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Hydrogen Embrittlement Behavior of GH690 Alloy

WANG Fu — qiang, WANG Lei, LIU Yang, WANG Peng, FENG Hui

(Key Laboratory of Ministry of Education for Anisotropy and Texture of Materials, Northeastern University, Shenyang 110004,
China)

Abstract: Hydrogen was transported into GH690 nickel — base superalloy by high ~ pressure thermal pre-
charged methodology. The tensile testing of uncharged and H - precharged specimens was conducted with the
same strain rate at room temperature. The H embrittlement behavior was evaluated by comparing the H - in-
duced ductility losses of two kinds of specimens. The results show that H has little effect on the yielding
strength of the alloy, but the yielding point of precharged one disappears. H has an obvious effect on the ulti-
mate tensile strength and elongation. Furthermore, the fracture morphology changed from predominantly trans-
granular ductile fracture to intergranular brittle fracture in precharged conduction. It is proposed that H is
transported to the grain boundaries (GB) following dislocation in the deforming process, because H exists in
the matrix with a form of the Cottrell atmosphere. With continuing deformation, H would enrich at the GB.
Mocro - cracks emerge at the GB due to the reduction of GB intensity with higher local concentration of H and
then H induced intergranular fracture.

Key words: GH690 alloy; hydrogen; hydrogen embrittlement; dislocation

(L#HA3BR)
Study on the Microstructure and Texture of the
Cold - rolled Eutectoid Steel

YAO Xu - sheng', LIU Yan - dong', JIANG Qi - wu®, ZUO Liang'

(1. Key Laboratory of Ministry of Education for Anisotropy and Texture of Materials, Northeastern University, Shenyang 110004,
China; 2. Angang Steel Company Limited, Anshan, 114002, China)

Abstract: To explore the microstructure and texture of the cold — rolled eutectoid steel, this paper obtained
the specimen of the microstructure and texture through cold — rolled with different reductions which the severe
plastic deformation samples were treated with some temperatures. Microstructures and textures of samples were
analyzed by virtue of field emission scan electron microscopic (SEM) and X - ray diffraction equipment. The
experimental results show that one may find that the quantity of lamellar cementite reduces, yet, that of the
granular cementite increase during the annealing process of the cold rolled eutectoid steel, moreover, the com-
plex phase sample includes cementite and ferrite. During the cold rolling process, the ferrite grain crystalline
is elongated and developed as fibrous shape; the shape and size of cementite grain crystalline have no varia-
tion, distributing homogeneously. With the increase of deformation rate, the main texture including the o — fi-
ber { <110 >//RD (rolling direction)) and vy — fiber ( < 111 >//ND ( normal direction of the rolling
plane) ) is formed in the eutectoid steel, the main grain crystalline aggregates among the two kinds. of textures,
such as {558} <110 > and {001} <110>.

Key words: cementite; eutectoid steel; deformation texture; orientation distribution function ( ODF)



