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Forging process for N-containing CoCrMo alloy
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Abstract: Through the method of hot wrap and heat preservation, the blanking and forging test of N-containing CoCrMo alloy electroslag

ingot was carried out by rapid forging machine, and the malleability of the alloy under the condition of hot wrap and heat preservation at

the initial forging temperature of 1150 °C was studied. Then, the forging method of rounding and streching was adopted in the test, and

the two ends of N-containing CoCrMo alloy bar blank were forged in sections. The test results show that the N-containing CoCrMo alloy is

forged in sections after being hot wrapped at 1150 °C for 2. 5 h, its yield strength is 623.9 MPa, tensile strength is 933. 9 MPa, elonga-

tion is 20. 3%, and hardness is 27. 5 HRC, and all mechanical properties meet the requirements. The nitrides in the alloy is beneficial to

improve the properties of material and the grain refinement degree. After forging, the grain size of N-containing CoCrMo alloy after forging

is not greater than grade 5.5, and the grain size meets the requirements. Thus, the electroslag ingot of N-containing CoCrMo alloy is suc-

cessfully forged by the method of hot wrap and sectional forging.

Key words: N-containing CoCrMo alloy; sectional forging; hot wrap and heat preservation; mechanical properties; nitrides

k=i AE R R R O Y S oyicg e S
B RPN 2, X RS R A i
THB S RTRAESI R R R . H Y R R b
FHUEAHN , sk a Mkt &&. JILMEREG
G BRI AR S, SRR i
SRR R E T, B OIERIE; e EH Y
AR RAE A IR LA R RE B R, R rh
VERER AT BT, HLIE 4 J8 bRk b il 5 4 A it

I HE: 2021-04-08; &iTHEHI: 2021-07-06

EEWA: YURARHELESE (BS201814) ; HHF/T AK
FreAie i H o (B3 80s KY 7 [2020] 069) 5 [E5¢ A SR B 2k 4

wEhH (31760191)
EEEN: £ & (1970-), H, W+, &R
E-mail: 2015163582@ qq. com

VIS, BT, B SEE TR AR AL
CoCrMo 5 4 B 9% 1 B 55 & & 09 T A 40 A
CoCrMo £ 4 - Y38 1o B3 77 30k 1 i 5 L FH 1 2 Bk =
S, ARG, RIS A o i
FEVERE, WM T el SRR AR A PR R A R, A
KWFFEHRH], CoCrMo 3 JCAMITENE, A R 4FHY I
WO, X 11 3 286 M DI SR 3 e O I e 0 4 B 7
P BRI B AL R R, CoCrMo 45 & fiE . W
S REAER, A R A 57 b R
PRI, E 5 N THOY S RBIIC . A ST,
TR L SIS TR . CoCrMo &4 75 AR 21
REMPIRZAL TRIZS, R RS, HERE
NI AZC B AR E R i, CoCrMo £ &b RHE
NAPSBERSE B TR B PP RE . HUBIRERE . $T2E



2 s R

5415

P o B 4 £ VE RE LA T M 4 R bR T
R P51 CoCrMo 5 @ HIMERECTY, KA
o BB Pl R AL, ASRE T 2 AR BEZK, T
il #B g CoCrMo 45 45, MR A5 01 50 HHLAE, fH 2,
CoCrMo £+ 41 T2 BB RE He e 22, i LAk
HORWE, (EFAAR S8 T 20 s oA e, U
Sef AL GEBOE Tk, SRR R AR R DI,
ARSCHIFGE T e A B 2 R I 5 R R AL B 1 75 5

CoCrMo 44219 T &7k
L A & 5 W57 &

L1 X5

IR N E N B 78 R CoCrMo & 42
HASE, HASHN @240 mm, K7y 1100 mm, fEr
BN 1R,

%1 CoCrMo &&£HIWERSY (%, BENEH)

Table 1 Chemical compositions of CoCrMo alloy ( %, mass fraction)

Co Cr Mo Mn Fe Ni

Si N Nb [0) C

64. 6670 28. 8900 6.0030 0.0017 0. 0863

0. 04967

0. 0830 0. 1350 0. 0443 0.0750 0.0383
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Fig. 1  Electroslag ingot wrapped with ashestos after heat preservation

IR TR R B s i P 3 Y L B T LA, KR R
B R — AR AN KN, &5380R
R, M B 5 TR I BRI T AR 22, FE B SR
T it R v PR BN B A, AR TR g A
ARASTE B R T 0 B4 o B AN ), o AR AE RO T B
FETERNER 1 USRI, R 3k i 5 A B vy =2 () A
I 3 AT DA 3k [l R T B, (AR o R ) — i
B, BT R TR 25 5, ZE b AL ™ AR 5 ZU I N
J1E, [EF, SSRGS
IER, SBOFR., AL RT, FE R
WEE MR, HAMIRA YA B BRE H &g
T 1 B Al SN K, Ry 1 0 5 S i i o R
WAiEAT, BN RS TS, 16 IS SR I T
AT 3K R ORHE AR T o 2 Rk i v S0 H
RHAN 180 mm J5, FHEokHE, FE 1150 C 4k
SR, 4% BRORIG ) BE DRl — i I 1] 5 A 28 A0 Af P[]
PRSI, SR JE R, it D BB s, &
SRR 2 AR @150 mm, W& 2 k.
fEHAER @150 mm FEHERSHIG , XF ok T



451

T OEHE: TR ColrMo &4 TX 3

B2 HARH 150 mm [k
Fig.2 Blank with diameter of @150 mm
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Table 2 Mechanical properties of CoCrMo alloy
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Table 3 Coefficient of thermal expansion for CoCrMo
alloy after forging
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Fig. 4  Metallography structure of CoCrMo alloy after forging
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Table 4 Hardness of CoCrMo alloy
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Fig. 5 Metallographic photo of nitrides in CoCrMo alloy

AT, CoCrMo 541 1) 42 18 AL ALHI AT B A 5
T 20 R 2 1 TS 1

El 6 CoCrMo &4 sF ALY ABE I )y

(a) TrIIEAEMLY

(b) =LA

Fig. 6 SEM photos of nitrides in CoCrMo alloy
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