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Influence o the Defor mation and Heat Treatment on the Microstr uctures and
Prcperties o Invar Alloy
YUAN Jun-ping, Yl Dan-¢ing , YU Zhi-ming,HUANG Zheng-cheng ,WU Bo-tao ,ZHANG Xia
(School of Materials Science and Engineering ,Central South University ,Changsha Hu nan 410083 ,China)

Abgract :Sme experirnen:s with different annealing tenperature (800 900

secondary annealing termmpeiature (500

1000 ) ,different deformation and different

600 ) were carried out on the invar aloy. The microgructure and mechanical prop-

erties were observed and tesed repectively ,and the irfluence of the process parameterson them was analyzed. The results show

that annealed at 800

,deformed with 23 % and secondary annedled at 500

,the invar aloy has the bes cormprehensve

properties.
Key Words:invar aloy ;annealing ; second annealing ;oold deformetion ;microgructure ;mechanica properties
Invar ( ) Fe63Ni36 , [10] Invar CRT
( 100 , ,
1.1x10°% ( AK ) 110,
400 ) ,
[1 10] Invar [5,12]
) Invar
- , Invar
Invar
(1]
(C. E Qilaume) 1897 1
Invar
, 0.2mm, 1
1 Invar ( , %)
(1979.02 2 , ’ Tablel Chemical composition o the
: 0731-8830263, tesed invar alloy (w %)
13787296457 :0731-8836320 Email : yuanjurpingl2345 @ Ni Mhn o 9 c P S Al Fe
163. com 355 36.5 <0.4<0.1<0.05<0.01 <0.005 <0.005 <0.0025
:2004-05-09
[5] . QuznAl (RE) shape meory dloys[J]. Maerids Research Bulletin, 1995 ,30
[J1. ,1999 ,13(5) :558-560. (6) :755-760.
[6] Adguzd O.Martendte ordering and gahilization in copper based
50 2005 30 2



, Invar 800 900 1000

) 3 4 34
) Invar ,
800 900 1000 ) Y )
15 20mn, ) Y
200 :
weight percent of nickel
0 10 20 30 40 50 60 0 8 90 100
. ’ 00 60 e S JAUPT L
20min, S m = 14850
, HNO; HA 1:3 % e
' B omr e, N
; SHIMADZU HWV , é.
m). -
136° ' S0g, 10s, . ol 7 WFe,N)
400 g . b
, A _ Nasaac
2. 0mav in #0576 20 M 40 50 B0 70 & 9 100
A2 Fe atomic percent of Nickel Hi
¥ a?
__ﬂL — 2 FeNi
515 Fig.2 The FeNi binary dloy phase dagram
L =] i
E 1
1
Fg 1 Schemdic o the tendle saple
2
2.1 Invar
2 FeNi 151 Ni
36% Fe 63% 450 3 Invar
y Fg 3 Theorignd microgructure of the invar aloy
4 Invar
Fg 4 Microgructures o the invar aloy anneded at different tenperature
(a) 800 (b) 900 (c) 1000
5 5 , )
, ) , 6
2.2 Invar ; 800
Invar ,
2005 30 2 51

2 © 1994-2009 China Academic Journal Electronic Publishing House. All rightsreserved.  http://www.cnki.net



Fg 5 Microdructuresd the invar dloy trested with different process
(a) 800 +23%+500 (b) 900 +23%+500 (c) 1000 +23%+500 (a) 800 +23% +600
(bp) 900 +23%+600 (ag) 800 +36%+500 (bs) 900 + 36 %+ 500 (cg) 1000 +36%+500
(ay) 800 +36%+600 (bs) 900 +36%+600 (c) 1000 +36% +600
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