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Fig.2 Morphology of an impact crack for IHT460A tested at —196 C

3 IHT485A {1:— 196 C okt . W 0wl 19 8 41
Fig.3 Microstructure of IFEZ [or ITHT483A impacted at —196 C
(a) full view (b} ahead and side of mam crack tip
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Fig.4 Microstructure of IFEZ for IHT560A impacted at —196 T
{a) original (b}—{d} main crack side
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Fig.5 Microstructure at ahead of a main
cracktip for IHT485B impact at —196 T
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Fig.6 Microstructure of specimen THT560A stretched (a)
and micro—cracks limited by lath boundaries (b}
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B 8 IS WET IHTS60A R HALAIF T4
Fig.8 JIn situ observetion of microstructural behaviour for stretching [HT560A
{a) before stretch  (b)after stretch
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BEHAVIOUR OF MICROSTRUCTURE OF Ni%
STEEL UNDER DEFORMING—FRACTURING

ZHANG Futian, LOU Zhifeil State Key Laboratory for Fatigue and Faiture of Mate-
rials, Institute of Metal Research, Chinese Academy of Sciences, Shenvang).

YE Yugong, LT Duanvi{ Institute of Mechanics, Chinese Academy of Sciences, Beijing)
{Manuscript received 28 December, 1993)

ABSTRACT The behaviour of a+y region treated microstructure of Ni9 steel during —196
'C cryogenic impact and tensile deformation has been studied by using both a quasi—dynamic
method in which the low temperature (—196C) impact cracks stopped in the specimen and the
tensile deformation halted. and a dynamic method to observe the surface structure under
deformation to fracture. The results show that if more ( about 10 v.—%) thermally stable y ’
—phase occurred in specimens. the excellent cryogenic toughness is resulted in v’ o a’
transformation and very dense cavities formed in the impact fracture effected zone (IFEZ); in
case of littl y © —phase, high cryogenic toughness is caused by the high density of hindered tiny
cracks in IFEZ: while no y° —phase. the cryogenic {oughness may be poor owing (o some
sparse and longer cracks only. The tensile deformation ahead of the crack tip makes the lathy
packet turn toward the direction being beneficial to crack tip passivation and to toughness. It
is shown that the structure of materials with high toughness can adjust oneself to resist the
impact load.

KEY WORDS Ni9 steel, phase transition toughening, microcrack toughening. self—ad-
justing mechanism of impact resistance
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