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Effect of Ingot Heating and Forged Products Heat Treatment Process
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Abstract Process flowsheet of test heavy gear steel 18CrNiMo7-6 (/% : 0.165C, 0.59Mn, 0.24Si, 0.006S,
0.008P, 1.56Ni, 1.71Cr, 0.28Mo, 0.034Al, 0.0129N) is 60 t UHP EAF-LF-VD-12. 5 t ingot casting process. The
effect of ingot heating process (1200 ~1220 C, 7-8 ~13-15 h), forged product complete annealing (900 °C 12 h, with
<80 °C/h slow cooling to 650 °C 50 h, air cooling) , isothermal annealing (900 C 12 h, air cooling to 650 °C 50 h, air
cooling) and normalizing (900 °C 12 h, air cooling) process on banded structure of P340 mm forged bar has been tested
and studied. Results show that as ingot heating at 1 200 ~ 1220 °C for 7-8 h, the rating of banded-structure of forged bar
by complete annealing, isothermal annealing or normalizing process is respectively 4.0, 3.5 and 3. 0, while as ingot heat-
ing at 1200 ~1220 °C for 13-15 h, then normalized, the rating of banded-structure of forged bar is 2. 5, it is an optimum
process.

Material Index Gear Steel 18CrNiMo7-6, ®540 mm Forged Bar, Ingot High Temperature Diffusion Process, Nor-
malizing, Annealing, Banded-Structure

Bt A 18CNiMo7-6 81, 12 FI T KU 8
EVL VI EST R ERG R, SR RER R EMT
WG SN %, MaT A TP EF B %S
HRGHR . MPHRALNAS T REEE R
SR GREREEARY, BE R 56, H
B, BEARESR MR 4 <3.0 %, HIXETFHR4A
HIBEFT, F R 20C:MnTi 8620 R FI4EK % A/
RKHM T, Aot KB % 18CiNiMo7-6 4
PR U AT IS, X T R BV 4, 80P Cr N,
Mo && TEMBRNMITRE, 2B KGR
BERMERERE FHi, RS Hb 8T
T e R A AR B
1 REHRITE

A 18CrNiMo7-6 RIS WK 1,
FRAATRER 60 t B EIhE I EIR,

BB EEL 200 ~ 1220 C, {38 12 h;3150 t HeiEHl
SRR AT D540 mm HLAE, —4E— 15 R A 60 t 1
SSm#E] 860 °C 4R 8 h JFH P RAK- SR
Ve ¥ # J7 U HEAT VK AL B, RS HI AT [H] 55
min, §04f 7K 25 20 min B EFLE 150 ~ 190 C ;3%
FATRAER 1S t PR ARR MR TR
B R 2 B E TR HEE , E R
44 172 4 IR T B &, 3% IR GB/T13299-
1991 frifE , F FAEE R A BB R RAL,
2 RBERSHH

B INEAE] Ac, B 856 CLA 30 ~50 C, 5
SRR DR R R H53E E TR SRS
B BIARF B4R ,18CeNiMo7-648 FF & Cr ,Ni \Mo %5

%1 18CrNiMo7-6 RIEWMEIILER T / %
Table 1 Analysis of test steel 18CrNiMo7-6 /%

LF ¥4k, VD E iR 5% 12.5 1.8 ¢

Mn

Si S P Ni Cr Mo Al Cu N

HEIREE 1580 °C; #GER A 60 t A Ak,

0.165 0.59 0.24 0.006 0.008 1.56 1.71 0.28 0.034 0.15 0.0129




24

XS &S . HoEAFE S AL B T 25T 18CrNiMo7-6 4 ®540 mm EEHHAR KM . 63 -

R2 WEmMAFRFARLIES ERFRAALI
Table 2 Ingot heating and forged bar heat treatment schedule and rating
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Fig.1 Morphology of banded-structure in ®540 mm forged bar, ingot heating at

1200 ~1220 °C for 7-8 h: (a) complete annealing; (b) isothermal annealing; (c¢) nor-
malizing; ingot heating at 1200 ~1220 C for 13-15 h: (d) normalizing
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