i # £ 2018 % 1 A

FORGING & STAMPING TECHNOLOGY Jan. 2018

FHBEE1Y
Vol. 43 No. 1

BREEGHEHERE=EG LB
GHR, hAR, R OB, €RE, REN

(1. BSREBIURAFRT, 1§ 2016005 2. M/RETAL RS AR S TR0, REIT BIRE 150001)

HE: MABEESREHA, BN T = 84T Tk, $X RRBIEMA S ERE B T R, 4
M TERRE. PR, EAAAKEH S TESRAR4RE RN, B3 EE W BEERL, 837E 40 MPa i E
T, RBENREEGNERRERE/N, 527.5%, EEEHELMTHERAXE; FELREEARETE, AtlHRE
7 SRO0 mm W =@ H, MEMNZEGEMALE/NERN 1L.59 mm, BXTRERE. SEERETESEEE, KHT
1CrI8NI9Ti NEEMERTE =B MBIERIE . inEl, RABREESREER, ZEHFNMHAEABEET 8 X, MHEARAE
BET60% I,

XER: WEEARE; =86 WEED; BBHR; WREKE

DOI:; 10. 13330/j. issn. 1000-3940. 2018. 01. 013

FESES: TGN XERERINES: A XEHS . 1000-3940 (2018) 01-007206

Application of hydraulic compound forming technology for tee part

Feng Sule', Xu Yongchao’, Zhao Tao', Guan Yajuan', Xu Aijie'
(1. Shanghai Aerospace Research Institute of Precision Machinery, Shanghai 201600, China;
2. School of Materials Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: The technology improvement of tee part produced by CNC milling was conducted by hydraulic compound forming technology.
Then, the mechanical models of hydromechanical deep drawing and internal high pressure bulging were established, and the influences of
friction coefficient, drawing ratio, blank holder force and bulging force, etc. on the forming of part were analyzed. When the hydraulic
pressure increased to 40 MPa, the thinning rate of wall thickness after hydromechanical deep drawing was the minimum of 27. 5% at the
punch comer by the numerical simulation of hydraulic pressure. Furthermore, the tee part with a inner diameter of SR90 mm was formed
by hydraulic compound forming technology, and the minimum wall thickness in the flange of forming tee part was 1. 59 mm. Thus, the in-
tegral forming of spherical tee part of stainless steel 1Cr18Ni9Ti was realized by assessing the reliability of hydraulic sirength and air tight-
ness. The results show that the hydraulic compound forming technology reduces the production cycle of tee part for eight days, and the ma-
terial utilization is improved up to 60% .
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Fig. 1  Structure of tee part
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Fig.2  Sketch map of hydraulic compound forming for tee part

(a) Hydromechanical deep drawing (b) Internal high pressure bulging
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Fig. 3 Mechanical models for hydraulic compound forming

(a) Mechanical model for deep drawing process (b) Mechanical model for bulging process (c¢) Material hardening model
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Fig. 4 Thinning rate distribution curve of wall thickness under

different drawing ratios in general deep drawing
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Fig. 5 Thinning rate distribution curve of wall thickness under

different hydraulic pressures in hydromechanical deep drawing
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Fig. 6 Wrinkle and crack in hydromechanical deep drawing process

(a) Flange wrinkling  (b) Bottom cracking
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Optimization on hot extrusion process parameters for large thick-walled pipe

Li Juchen
(School of Electromechanical Engineering, Anhui Wonder University of Information Engineering, Hefei 231201, China )

Abstract: For large thick-walled pipe of steel P91, a finite element model of its vertical hot extrusion process was established by the De-
form-3D software. The virtual orthogonal experiment was numerically simulated with influential factors of the blank preheating temperature
T, , extrusion ratio A, extrusion speed v, taper angle B of die and friction factor p and with evaluation indexes of the maximum extrusion

load F

error of metal flow rate V, at die export. The reliability of finite element simulation results were verified by actual industrial production.

the average wall thickness d,,, of forming pipe, the mean square error of equivalent strain £, at die export and the mean square

max 3 sdv

The results show that the significance sequences of influence on F,, , d,,, £, and V, are A>Ty >B>u>v, A>v>T, >u>8, B>
A>v=u>T;and v>T, >u>A >, respectively. For the large thick-walled pipe of steel P91 with #720 mm x ®520 mm x 12000 mm, the
reasonable ranges of forming process parameters are T, =1150 —1200 °C, A =5 -7, v =20 ~60 mm - s™', B =35° —45° and u =0.05 -0.2.
The actual industrial production shows that the process parameters obtained by the virtual orthogonal experiments are accurate and reliable.

Key words: large thick-walled pipe; vertical hot extrusion; steel P91 finite element model; virtual orthogonal experiment
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