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New method to measure metal flow during die forging

LI Feng, HE Zhu-bin, YUAN Shi-jian

(School of Materials Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: A new method named lantern rings screw thread method, was put forward in order to solve the difficulties in
measuring the strain and streamlines distribution during die forging of complex components. This method can not only
measure but also analyze quantitatively the deformation of die forging without substituted material. The strain
distribution can be obtained, when using the method to analyze the axial strain and the four streamlines of two typical
sections during the deformation of a compressor impeller. So it can be used as a reliable experimental method to examine
the strain distribution during die forging.
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Fig.1 Schematic of lantern ring screw thread method
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Fig.2 Strain infinitesimal of screw lines
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Fig.3 Schematic diagram of billet and die geometry: (a) Parts

size (mm); (b) Die structure
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Fig.4  Screw thread distribution before (a) and after

deformation (b)
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Fig.5 Appearance of screw line
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Fig.6 Distributions of screw lines after deformation: (a) Billet; (b) A—4 section; (c) B—B section
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Fig.7 Experimental measurement results of axial (a) and radial strain (b)



917 &N 6 2

e, S BUBIBLLE

e p R AR TR S R 7 vk

889

LS5l 1) N AZ PR AR A A H LU AT, ANAEIR S 2k
Lo BE5 1 AR K 0 A 22 5 8K o, A—A700 %
AL (10 il ) AR U L UL S0 A o A, B
BT RPN A, 1 B-BAKI FERSUZE LA F
DIV Y AN SRR

ANTFIA T AR A A% A i) AR (K AR AL 73 A
B7(0) s, BB LAE Y, PR IR S A o5
R[] WAL IR BB 2202 S 3B W MR E o A FLA
PAANIET_EANRTR SO A KA (K LERT %, BRIRECZR
LAk (AR i W AR KA o AT B I AT, RIS AL,
BB b 095 1K) BB 180 i T A=A ) R N
A, RS, BB R BRI REER L, LA
Lo 4 e S5 Bl A N B oy T4 B RO

4 it

1) EIFRURLOE S — TS 4 5 2 b PR O it
T e VI P R S PR SR B AT o B A8 43 A 1)
ST MR 71«

2) TV R AU AR L B T S
Sl 52 2 e R T T 3o R 037 2 4 A RS R 5 ¥ 1
FOUAE , SHE T T 45 RO 72 T R S T 3 M

3) LU G I WU S AR (KRR T o 3847
TR, SR AL R R W#ﬁ

O YR B (DO AN AR 73 A B, JF HLoA] ARE—
IO P AR S 2 b 1 R I R R AT 5

REFERENCES

[1] Dean T A. The net-shape forming of gears[J]. Mater Des, 2000,
21(4): 271-278.

[2] Shen G S, Furrer D. Manufacturing of aerospace forgings[J]. J
Mater Process Technol, 2000, 98(1): 189—195.

[3] Bewlay B P, Gigliotti M F X, et al. Net-shape manufacturing of
aircraft engine disks by roll forming and hot die forging[J]. J
Mater Process Technol, 2003, 135(2): 324—-329.

[4] Zhou Y G, Zeng W D, Yu H Q. An investigation of a new
near-beta forging process for titanium alloys and its application
in aviation components[J]. Mater Sci Eng A, 2005, A393(1):
204-212.

[5] YangH, Zhan M, Liu Y L, Xian F J, Sun Z C, Lin Y, Zhang X G.
Some advanced plastic processing technologies and their
numerical simulation[J]. J Mater Process Technol, 2004,

151(1/3): 63—69.

6] #ia, BKAE, BOE SREBERIERKSER kM. b

(7]

(8]

(9]

[10]

[11]

[12]

[16]

AU RS Tk R, 2002: 2-3.
LIN Zhi-ping, XIE Shui-sheng, CHENG Jun. Experimental
metals[M].

method of plastic deformation for

Metallurgical Industry Press, 2002: 2—3.

Beijing:

Tuncer C, Dean T A. A new pin design for pressure
measurement in metal forming processes[J]. Inter J Machi Tool
Manu, 1987, 27(3): 235-331.

HUANG Zhao-hui, FU Pei-fu. Solution to the bulging problem
in the open-die cold extrusion of a spline shaft and relevant
photoplastic theoretical study[J]. J Mater Process Technol, 2001,
114(3): 185-188.

REE, EPE. T ERATYUIIOR B AZ D
BIEFA, 2006, 31(4): 14-17.

WU lJian-jun, WANG Suo-jin. Study of strain measuring system

BAZGHIUI].

for sheet metal forming based on digital camera[J]. Forging &
Stamping Technology, 2006, 31(4): 14-17.

SEMES], A v, cul AN AN EEEST RO R R R AT
NS X I]. & BF4R, 2007, 43(2): 199204
YUAN Shi-jian, LI Feng, LIU Gang. Research of metal flow
during extrusion process under different friction conditions by
deforming area division[J]. Acta Metallurgica Sinica, 2007,
43(2): 199-204.

v, RIS, x4 A R SRS R R R AR Y
FAATRRIFE]. MR ELEIR, 2006, 26(3): 64-68.

LI Feng, YUAN Shi-jian, LIU Gang. Study of the metal flow
behavior during extruding with inner cone punch[J]. Journal of
Aeronautical Materials, 2006, 26(3): 83—87.

THERYE, i UK, B mAU MR BB BRI [1]
TAPE AR, 1995, 2(4): 18-22.

MA Qing-xian, XIE Bing, Cao Qi-xiang. Inquire into modeling
technique of moire and finite element method[J]. Journal of
Plasticity Engineering, 1995, 2(4): 18-22.

Zhou M, Wang X J, Ngoi B K A, Gan J G K. Brittle-ductile
transition in the diamond cutting of glasses with the aid of
ultrasonic vibration[J]. J Mater Process Technol, 2002, 121(2/3):
243-251.

Robinson T, Ou H, Armstrong C G. Study on ring compression
test using physical modeling and FEM simulation[J]. J Mater
Process Technol, 2004, 153/154: 54-59.

Pertence A E M, Cetlin P R. Analysis of a new model material
for the physical simulation of metal forming[J]. J] Mater Process
Technol, 1998, 84(1/3): 261-267.

Abhijit D, Rao A. Venugopal. Simulation of isothermal forging
of compressor disc by combined numerical and physical
modelling techniques[J]. J Mater Process Technol, 1997, 72(3):
392-395.

(4w BRELE)


http://elsevier.lib.tsinghua.edu.cn/cgi-bin/sciserv.pl?collection=journals&journal=08906955
http://elsevier.lib.tsinghua.edu.cn/cgi-bin/sciserv.pl?collection=journals&journal=08906955

	REFERENCES

