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Analysis and application on near net shape technology for @6.5 m anvil iron
forgings of hydraulic piling hammer
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Abstract: The @6.5 m anvil iron is super-large special-shaped forgings, which is subjected to strong vibration and alternating loads dur-
ing the working process of hydraulic piling hammer. Therefore, for the problems of serious loss of raw material and large difference in
three-dimensional properties in the traditional free forging process, a near net forming technology for @6. 5 m anvil iron forgings was pro-
posed, and the overall process scheme was to use free forging to blank and use loose tooling forging to form. The filling process of @6.5
anvil iron forgings was simulated by finite element simulation software Forge. Then, through the analysis on load-stroke curve, filling
effect, point tracking of effective strain, metal flow, stress state, equivalent strain and dynamic recrystallization, the key forming process
parameters and methods were optimized. Firally, the production verification shows that, compared with the traditional free forging
process, the weight of forgings is reduced by 63770 kg, and the steel ingot is saved by 126000 kg per piece, which solves the problems
that the filling forging pressure exceeds the limit load of equipment and the fiber structure of forgings is not continuous, and the near net
forming of @6.5 m anvil iron forgings is realized.
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Fig. 1 Part drawing of @6.5 m anvil iron
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Fig. 2 Schematic diagram of @6.5 m anvil iron forging by free forging
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Table 1 Multi-pass forging parameters in scheme 1
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Fig. 4 Forming schematic diagram of scheme 1
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Fig. 5 Forming schematic diagram of scheme 2
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Table 2 Upsetting forces corresponding to different upsetting heights
IR L/ mm 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200
%1 0 177. 87 205. 06 219.70 240. 16 263. 60 287.31 321.56 412. 64 491. 28
BHLI1/MN
%2 0 100. 35 135.20 143.75 149. 90 151. 21 164. 56 168. 81 173. 65 182.76
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Table 3 Change of parameters in filling process

%2 RETF A R B/ PRORHIR I SR T B i A

BB R mm &) 5/ mm (%10° mm?)

18 2064 130 4.25
TiIE 36 1715 82.6 5.48

54 1380 36. 8 7.59

83 797 0.0 9.64
. 106 598 0.0 15. 80

115 550 0.0 17.50

132 420 0.0 30. 60




6 B

koK

5 48

AT A TR R BIOM e B S T AL G B
AT ES . ERIGEE T2 (% 1) il
W IS IRAE S, R T EARR
AP, 0SB T 2 TR etk i I T
(TR 2) I EME R SRR, H A |
SEAr, N CHT R 2 RV CHE T A S50 A H
2.2.4 R 2 MR T ESE M

(1) SERUN AR SR RS AT

TERIATI I ER P, . P, P, 3% 3 /5, XHZ

BN AEATIBER, P, ST R Bim Ly, P, A
MEFERIEAL, Py s TR R im e, HA%
SN A UL 4, T 12 A P50 B A L TR T e T
T FE 3 AN SRRV AR 2k, IR 12 FTLLE
B, P, SRR ERNAZE N 1.83, Kl 13 HA
TEBL R IE b 3 A SR AR th 2k, &G

ATLUER], P, MBSOV AR ER K, i553.35, ™
ASEIEB B, FERAL P, R S SR AR (AR
0.80, FHAFTALS AR A LB IAETE 25

F4 IREARGESE THERMNETE

Table 4 Equivalent strain values for three points at different upsetting heights
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Fig. 13 Equivalent strain curves for three points in final forming
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Fig. 15 Metal flow velocity distribution in y-direction after cavity filling
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Table 5 Tensile and compressive stress values in filling process

B/ mm 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200
%—F 1 J1/MPa 0 30. 21 33.83 50. 88 51.12 45.95 59.92 44.82 45.31 97.07
%5 = F 1 J1/MPa 0 107. 03 158. 57 138.20 148. 62 136. 88 120. 38 116. 64 131. 50 224.28
X %3 s %3

7.948 12.071

7.205 10.886

6.463 9.701

5.720 8.516

4977 7.331 ——————

4235 6.146

3.492 4.961

2.750 3.776

2.007 2.591

1.264 1.406

0.522 0.221

18 BURIE 55200 8 2 18]
Fig. 18 Equivalent strain cloud diagram during
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