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Effect of Forging Process on the Microstructure and Mechanical Behavior of Ultrahigh Strength
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[ABSTRACT] Research on the effect of forging process on the microstructure and mechanical behavior of ultrahigh
strength Aermet100 steel. The results show that grain refinement during forging is better for obtaining higher fracture
toughness. The main passes of grain refinement include controling forging temperature in the recrystallization temperature

and augmenting the total deformation ratio. The best forging temperature range of Aermet100 is 950 C to 1100 C , and con-

trol the finish forging temperature 950 C to 1000 C ; The total deformation ratio should be greater than 20.
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Fig.1 Influence of heating temperature on the grain sizes
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Fig.2 Influence of temperature on the microstructure
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Fig.3 Influence of strain rate on the microstructure
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Fig.4 Influence of strain rate on the microstructure

FIRICR . BIBEREAE & AT 43 sh A Fah ff DA TR
REAEBIR S R b & A T BB PSR AR 21 T 44k,
)R A 22 A 25 P45 & 8 A8 T i 78 B 1 1) Bt el
Ry AT £ P = T T 10D Ll 2 L= S | A AP L=
TR T Hor A Pah i SRR ER I T AR RS 2] T
BB BRI, 3k G0 T 3B 70 A W A2 AR I A7 AE , R LB S
KA TS S R b R TE — o R Lk e
P ERRKIMEN LA, EEESNZIVIRE T MEhiE
SR TUTTIE SV AN 3y N | DA Y TSP S ety & 7 N
i, BeBs R AR T A, L S R i A SO R AR S5 .
A, KM shAS TS B shAS P2 b ) DX SR JAn T 2 4
X3k, AR AR X3 ) R AR TE | AI B 25 - BOM RHE S A
T AT LIS b AL BRI TR 2SI Aermet100
BB A T AL R DX ] 47 T E 950~1100°CZ (1]

L 1EARZICERE T W%k 68, SR E
TE 980~1100C s}, fv o BE 2 /1N, Jr LAWT 240 B 4 i 5 7
1150 °C. s b AL, H BRYR A, B 240 B I S5 R ik
Yo SR A O A SV B A IR AR B o

R TRLBEX S A ROBN

1150 1975 1820 12.5 65.5 115 5~7
1100 1945 1745 12 63 133.7 7
1050 1960 1775 132 65 148.6 7
980 2050 1885 13.2 64.5 142.6 8.5

94 R HIEEEA - 2016 4555 6 1]

2.3 BIETHEI AR
A EER

BOHL ) 2 25
AR K ) AR
GIERSNRARIE . TR HAS
o = B ] R O R AR T AN
o M BRI 5 B 2
PERERRAR. PRt 3 T W 9
BIRITH:, X Aermet100 4K
FUAS A3 b 1) IO 2o PR L
RIS 5 B O i
v, Bifi AR T AR R B OR, BK
RO [R) R LB e AR TR AR
FF A BE T AR 18 240 B R T B
T 5 Sk R A v A A A
/No BERIASTE & BE AT L) 41
A R, [ AT RE S 0 i
TR IE A R3S I, 7 5 220
sk A vp BRLER 43 ok B
KK HOHL R o

KH 3 83 41, RS IE L X3 b 2714 BE Y 52 il
WNFR 2 Przs o ANEE M ARIE o 2 FIEROR , e AR I 13 57
A F) TR AR A 1 )2 e i . M BIE L
FIRT 20 B, Wrad i K (B 25 3 o

(a) AIEHEN 20%

(d) AR 50%

E5 ZTREIREHS RN
Fig.5 Influence of strain on the temperature field
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