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Precision rolling control strategy on aviation ring forgings

Liu Jun, Zou Chaojiang, Yang Xu, Li Dejun, Li Zedong

( GATD-Sichuan Delan Co. , Ltd., Deyang 618000, China)

Abstract ; According to the requirements of “shape control” and “property control” in the rolling production of titanium alloy and superal-
loy ring forgings for aero engine, and a simplified rolling geometry model suitable for the engineering application was established, and the
function relationship between ring outer diameter growth rate v,,, or ring inner diameter growth rate v,, and inner radius r,,, core roller ra-

dial feeding speed v, , main roller angular velocity @, and wall thickness (R,—r,) of ring forgings were derived to guide the design of roll-

s
ing parameters for aviation ring forgings and realize the accurate design. The results show that with the increasing of r, v, or @, , v,, in-
creases. When the wall thickness (R~ ) of ring forgings decreases, v,, increases. However, for thick-walled ring forgings (flange ring
forgings) or ring forgings during the initial rolling, a smaller ring growth rate is appropriately adopted, and for thin-walled parts, large and
medium-sized ring parts or ring forgings during the rolling deceleration stage, the control measures need to be taken to limit the ring growth
rate from growing too fast and achieve the precise control of the ring rolling process.

Key words: ring forgings; rolling; ring growth rate; inner radius; radial feeding speed of core roller; angular velocity of main roller; wall

thickness
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Fig. 1 Geometric model of ring rolling
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Fig. 2 Changing curves of growth rate for ring outer diameter with

rolling time
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Fig. 3 Changing curve of radial feeding speed of

core roller with rolling time

950
900 [
g 850
§ 800} — BB K
Y Y SN ]
—— —— 2EHHEMAI R R LR
750 —~— 3 IRBARM SR KR R
—~— SRR S K 2R
00 : . ; . :
7 0 10 20 30 40 50 60
R 1/

Kl 4 BEAE R A = Al AME R I 2k
Fig. 4  Growth curves of outer diameter for each product in a

production batch
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Fig. 5 Defects caused by excessive ring growth rate in

initial rolling stage
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Fig. 6 Forgings obtained by timely control of growth rate (a) and

excessive ring growth rate (b) in rolling deceleration stage
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