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ABSTRACT Quantitative relationships for microstructure changes are corporated with thermo - coupled
rigid visoo - plastic finite element method to s mulate exp anding - extruson complex hot forming and cool-
ing processof Mn18Cr18N retaining ring. The distribution of thermo - mechanica parameters and the reg-
ulation of grain sze changesin retainig ring are obtained, and the grain is evenly refined at air cooling of
210 s. All of these provide theoretica badsfor realizing control forging and control cooling, as well as conr
trol quality of retaining ring.

KEY WORDS ged Mnl18Cr18N , hot forming, finite element smulation, grain sze

Mn18Cr18N , Mn18Cri8N
[
. Mn18Cri8N 1
) 1.1 Mnl8Q 18N
’ ( )
) Mn18Cr18N
e @
, €, £,
€c=0.8&p @
3
11998 - 01- 19, 1998 - 08 - 17 p doMm)  Zener —Hollonon

, 1968 , ) Z, ,



54 5
€p = 42 x10°d> " 2B @) (9) Gderkin
,Z=€ep(Q/ RT), ¢ (sh, Q [K{ T} +[CH{ T} ={Q} (10)
¥, R T (K. [ K] , [ C] { Q}
Dy :
B @q{ £ -g, 2
QPq=1- - 0. £.-¢, 3 |
{1}
£s : da® m) { Thoae = { T+ [(L-B){ T} +B{ T} acdAt
dg = 3.98 x 10° 22 ™® @) (11)
@ B , 0.75.
(11) (10) ,
Avrani
e p ic t [i[q +B K] {mAl:[-Al;[C]- (- B Kp{ T} +
rt of m t
(ps: 1' 9@[[{;} Hu é@ u (1'[3){Q}t +B{ Q}t+At (12)
Ps t(s, ) 2
tP (ps (ps 1
=05, ¢c=-0638. m , € m=2 2.1
€c m=1335 tos Mn18Cri8N 600 MW :
50 % 220 mm, 800 mm, 867.6
) s o 119608 x 1 mm, 100 mm/ s, 0. 35,_
fos = 1.1996 x 10" * ¢’ %0 RT 1250 do 250pm, |
£ <&, (63 200
- 513 x 10°27 0174 119608 x 10°
os * RT h 0. 205 W/ (m?- K) | ¢
€ >& (6b) hwo  10° W/ (m?- K) ,
i m pc 3770 J/ (kg- K) , 6 2|< 4 36W/ (m-
de = 0.158,> %% 015 £ <e, (73 K , & 8.5x10°°W/ (m~ K").
ds = 52.597 %08 € >€ (7 /
©s >0.95 , %%
t T //
d© = d2 + 3.5 x 102t exp(- 4.066859% x 107 RT) /
(8) //
1.2 (5] /é
(KT,i),i+qg-pCT =0 (9) \
. 1
T T . K Fig.1 Schematic diagram of expanding - extruson complex
i p C D q . q forming of retaining ring

= (0.85—0. 95 .

1 —upper - die 2—ing blank 3 —eomposdte lower - die



1 : Mn18Cr18N 55
1 144 7 1
177 , 315 368 ,
312 360 4  Mn18Cr18N
2.2 4a
( 1
2. ( 3 30s ( 4b,
(3. 2 % ,
3 , 60s ( 4o,
( 3); : ,
H 1 E 2
i ( 3b) i
1 t 1 6—‘ E
—0.5 1 —0.05
! ) 3b ! 213 ;—0.8 2—0.09
3—12 | 3—014
(%6 —2471m) , R
, 4| 5—22
5 2 1
BN
@)
d »
7
6 doum | @.% 1
5 2

348

330

2
Fig.2 Temperature field in formed ring and dies
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Fig.3 Parameters distribution of deforming and recrystdizar
tion in formed ring
(a) straine and strain rate€’ (s° %)  (b) grain sze d

(4 m) and volume fraction @ ( %) of recrysalization
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Fig.4 Grain sze digribution on cross section of ring at different cooling times
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