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Influence laws of reaming deformation modes on forming of cylindrical parts

Wang Jinliang' , Wen Huihua', He Wenwu'?, Chen Huiqin'"
(1. School of Materials Science and Engineering, Taiyuan University of Science and Technology, Taiyuan 030024, China;
2. Shanxi Heavy Casting and Forging Engineering Technology Research Centre, Taiyuan 030024, China)

Abstract; The ring forging process and the hot ring rolling process in the free forging of a cylindrical part were simulated by the numerical
simulation method, and the influences of the two deformation modes on the forming laws of the cylindrical part were analyzed. The re-
search results show that under the condition of the same wall thickness forging ratio, the equivalent strain in the cross section of the cylin-
drical part formed by ring forging with the local loading intermittent deformation mode is periodically distributed along the circumferential
direction, and its value gradually decreases from inner to outer along the radial direction. However, the equivalent strain in the cross sec-
tion of the cylindrical part formed by hot ring rolling with the local loading continuous deformation mode is uniformly distributed along the
circumferential direction, and its value is the highest at the outer diameter, second at the inner diameter, and the lowest at the center of
wall thickness. By comparison, it is found that the equivalent strain values at the center of wall thickness are comparable in the two de-
formation modes, and the equivalent strain at the center of wall thickness formed by hot ring rolling is slightly larger. Combined with the
experimental results of hot ring rolling, the results show that the hot ring rolling process can replace the ring forging process under the con-
dition of the same wall thickness forging ratio to form cylindrical ports, and the cylindrical parts with uniform deformation can be obtained
under the premise that the ring blanks are fully forged.
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Fig. 1  Numerical simulation model of ring forging for pre-reaming part
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Fig. 2 Hot ring rolling of pre-reaming part in radial and axial directions

(a) Numerical simulation model
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(b) Curve of hot ring rolling
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Fig. 3 Equivalent strain distribution diagrams inside cylindrical part after double-pass ring forging

(a) The first pass
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(b) The second pass
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Fig. 4 Changing curves of equivalent strains at typical positions of cylindrical part formed by ring forging with time

(a) Schematic diagram of typical positions ~ (b) Changing curves of equivalent strains at typical positions with time
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Fig. 5 Distribution nephograms of equivalent strains during hot ring rolling process

(a) The first-cycle of hot ring rolling  (b) Hot ring rolling to the same wall thickness forging ratio as the first circle of ring forging (c) End of hot ring rolling
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Fig. 6 Rolling curves during hot ring rolling process (a) and changing curves of equivalent strains at typical positions with time (b)
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Fig. 7 Metallographic structures of hot ring rolled cylindrical parts

(a) A3

(a) Deformed state

®1 PRYEARGHEERNFERE

Tablel Mechanical properties of hot ring rolled cylindrical
part at room temperature
- T VA A VA B i o A/
MPa MPa % J
1 696. 00 939.90 41. 00 189.78
2 722.00 948. 40 40. 20 187.95
730. 00 950. 60 40. 10 163.93
SE M 716. 00 946. 30 40. 40 180. 55
4 i

(1) Al SIy LB REN | BRER S,
BEJRE IR AN A A ) JA S G0 A, R/ AR 1) BA
NEISNZHEAC; BEEY FLIERAH I, FHASPEER
RSCEARG T2, AR NN AL T 1] )
JEMPES, IR > A T4 50 BEJRREREE N
1. 54 f, BEJEEHC DAY S RON A2 (X 5] 0. 65,

(2) PP OB EIEAER), PR 1) 0 BE R A
SFRUON S S [ A 42 5 — B, HOR/MESMEAL fi
W, WiRbRZ, BEE LA, HAFN A E )
XFRHLD SR NS BEE PR R R BT, BEJRAE
BN ASISFR AL RSMERS S s R IE ], BEJRAE
BN R AR DA SRR LGB Ao BRI N
154 I, SO X AE RO A2 EA F) 0. 68,

(3) MIFEEEREB AT, il st
FEFCHY AR JMOE 1 T P BE R r o ) S5 28500 22 {1
W% ey Jey o 28 ) BR A S AR ) S AT 7 AL SO 14 a7
Tt PRI, wT LAFIAH ) BE J& 65 LU ) S8 1O] 1T
EHNEATY FLRIE T, FEARUEIR R 78 734502 1Y

(b) Solid solution state

B4R T, AR ATE 2 I A
SE 3k

(1]

(2]

(3]

[4]

(5]

(6]

(7]

FIIEXS, PhEER, Egde, 45 RAIRIR B MUE B 27 K
Wi (1], RESEEEME, 2011, (5): 15-16.

MenZ X, Sun Y F, Wang H Y, et al. Analysis and prevention of
defects in heavy cylinder forgings [ J].
ing, 2011, (5): 7-9.

AP8EK. 300 MW $PRats i 47 fL T 2000 A 1) il 56 5 B 4RL00F 5T
[D]. K& KERHKY, 2010.

Fu Y Q. Experimental and Simulation Study on Mandrel Reaming
Process Optimization of 300 MW Ring [ D].

Heavy Casting and Forg-

Taiyuan: Taiyuan
University of Science and Technology, 2010.

WO A PR AL B AR DR AR BB R A (D] K
WERAE, 2012, (1) 35-36.

Yao Z B. Solve the shell forging size problems by reasonable selec-
ting core shaft diameter [ J]. Heavy Casting and Forging, 2012,
(1): 35-36.

FIIEX, R, SHEdE, S5 OB M L il 45 A 5
e [J]. REEEAT, 2016, (5): 7-9.

Men Z X, Sun L, Ma Y X, et al. Research and development of
rolling technique for heavy cylinder forgings [ J]. Heavy Casting
and Forging, 2016, (5): 7-9.

gL KA RS R EE R (D], B2, Ml
Je2 | 2009.

Cheng R M. Numerical Simulation of Forming Process of Heavy
Ring-forgings [ D]. Qinhuangdao: Yanshan University, 2009.
e R ER B RS B RS L 2e RS (D]
Kib: WiFgHRE, 2013

Cao L X. Research on Precise Modeling and Process Optimization
of Large Cylindrical Forgings [ D]. Changsha: Hunan University,
2013.

LA, 2% AR L ARIAL [)]. B Ar Sl
HA, 2014, 49 (5): 14-17.

(T#%227)



