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A Study on the Improvement of Machinability in Hot-Forged
Aluminum Alloy Product(Al 7075)

J. B. Kim* - H. J. Im* - B. S. Kang**

Abstract

Hot forging of aluminum alloy has the bad machinability due to continuous chip formation
caused from the ductility. The bad machinability requires a labor and a high cost to produce
final products after hot forging. In industrial field, T4 heat treatment is performed to improve
the machinability, and the annealing and the cold sizing are followed. In this study, a series of
heat treatments are introduced during hot forging operation without T4 heat treatment after
forming so that it improves the machinability with reduction of the number of operations and
machining cost. Instead of T4 heat treatment, water cooling and air cooling are tried and
compared to find out an optimum cooling condition
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Table 1. Comparison process for Before/After

improvement

No. | Before improvement | After improvement
1 | Heating- -

2 | Forging -

3 | Cleaning omitted
4 (% T4 heat treatment omitted
5 | Tumning of outer profile -

6 | Tuming of inner profile -

7 % Full Annealing * -

8 | 1st Flow Forming -

9 |% Annealing * e

10 | 2nd Flow Forming -

11 | Final finishing —

12 | % T6 heat treatment * -

13 | Protective coating -

% : process for heat treatment
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Fig. 1 A schematic diagram of cooling system

Table 2. The cooling condition on typical
product

Typical
oodt | A |B|C|D|E|F |G |H

e wlwlwla|mlw|wlw
of cooling

Delay tme | o 10 |se0| - | - | 20 180 [360
(sec)

Holding L
kR RNt EIEIE

W © water quenching, A : air cooling

Fig. 2 A Configuration and selected specimen
on product
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Table 3. The machining condition of Table 4. Resuit for hardness on typical product
innerfouter profile
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mm Type 1121345168
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B 9981992 995994 99.4 |99.3
CNMP
Outer 120408, K10 1,600 0.32 20
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(a) The changes in hardness with delay time
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Tempe r!Au‘rq 193}

Delay Time(Min.)
(b) The changes in temperature with delay time
Fig. 3 The changes in hardness (a) and

temperature (b) according to delay time
on water quenching
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Type A B C D
Micro

—structure
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Fig. 4 Microstructure according to typical product(x 100)
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Config.
of chip
(Outer)
Type A B C
Machinabilit Good Good Bad
Roughness 3.2a 3.2a 6.3a
Config. Rop
of chip Ealas & ;
(Inner) SER N
Type A B C D E
Machinabilit Good Bad Bad Bad Good
Roughness 3.2a 6.3a 6.3a 6.3a 3.2a

Fig. 5 Deviation between chip, machinability and roughness on typical product
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(a) (b) )] {d)

Fig. 6 distribution of temperature regarding to delay time and retain time
(a) delay time : 180 (sec) {b) delay time : 360 (sec)
(c) holding time : 30 (sec) (d) holding time : 10 (sec)
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