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1 Forging

2 Plastic Deformation
3 Isothermal forging
4 Axisymmetric
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Factor 1 Factor 2 Factor 3 Response 2
Std Run A:itemp. | B:strainrate | C:L/D tolerance
°C mm/s mm

5 1 380 0.05 0.14

4 2 440 0.1 0.64

3 3 380 0.1 0.64

10 4 410 0.1 0.14

6 5 440 0.05 0.14

12 6 410 0.1 1.15

8 7 440 0.05 1.15

2 8 440 0.01 0.64

1 9 380 0.01 0.64

7 10 380 0.05 1.15

9 11 410 0.01 0.14

13 12 410 0.05 0.64

11 13 410 0.01 1.15
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Factor 1 Factor 2 Factor 3 Response 2

Std Run A:itemp. | B:strainrate | C:L/D tolerance
°C mm/s mm
5 1 380 0.05 0.14 0.48
4 2 440 0.1 0.64 0.06
3 3 380 0.1 0.64 0.41
10 4 410 0.1 0.14 0.3
6 5 440 0.05 0.14 0.14
12 6 410 0.1 1.15 0.18
8 7 440 0.05 1.15 0.03
2 8 440 0.01 0.64 0.1
1 9 380 0.01 0.64 0.44
7 10 380 0.05 1.15 0.38
9 11 410 0.01 0.14 0.33
13 12 410 0.05 0.64 0.26




l 2 th yternational Conference on

72\ Mechanical Engineering,
Materials and Metallurgy JEUTESER R

www.memeconf .ir

12th Intemational Conference On Mechanical Engineering, Materials and Metalirgy YN

PUBLISH IN JOURNALS ~— —————————— F+¥ olo adhul 1A

| 11 | 13 | 40 | o001 | 115 | 023 |

2950l S Lot 5 59y o 53 apygel adS a5l @ az g bl saalie JB T Jgaz 0 (lejl (b IS wledlbl

ol o ools Hioled Ssb g Dyge 4 Jea ol jo a5 all o )V Sob olaws 1 o sl

a3l o> oA Sl F Jpur

File Version 13.0.5.0

Study Type Response Surface | Subtype | Randomized
Design Type Box-Behnken Runs 13.00
Design Model Quadratic Blocks No Blocks
Build Time (ms) 1.0000
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Source Sum of Squares | df | Mean Square | F-value | p-value
Model 0.2641 6 0.0440 1738.11 | <0.0001 | significant
A-temp. 0.2370 1 0.2370 9357.65 | <0.0001
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B-strain rate 0.0021 1 0.0021 84.76 | <0.0001
C-L/D 0.0162 1 0.0162 640.61 | <0.0001
AB 0.0000 1 0.0000 0.9821 0.3599
AC 0.0000 1 0.0000 0.9881 0.3586
BC 0.0001 1 0.0001 4.16 0.0875
Residual 0.0002 6 0.0000
Cor Total 0.2643 12
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Std. Dev. | 0.0055 | R? 0.9994

Mean 0.2569 | Adjusted R? 0.9986

CV.% 2.15 | Predicted R? 0.9962
Adeq Precision | 104.4660
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-0.1727 *A

-0.0188 *B
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Abstract

Aluminum alloy 7075 is widely used in industrial applications mainly due to its
mechanical properties. The production of parts with this alloy is very important, so that
the final product, in addition to excellent mechanical properties, is produced with the
least waste of material. In order to achieve the mentioned goals, one of the processes is
isothermal forging that is performed on it. Different parameters during this process have
an important effect on the final properties and especially the dimensional accuracy. In
this research, the effect of parameters of temperature, strain rate and shape of the
preform in increasing the dimensional accuracy of the manufactured samples has been
investigated using analysis of variance. In the design of the experiment with the Benken
box method, relevant experimental tests were designed and after conducting the
experimental tests, the results of the dimensional accuracy of the manufactured
samples were analyzed. Based on the optimal parameters extracted from the test design
method, finally the optimal sample was made and the result of checking the dimensional
accuracy of this sample was matched with the values predicted by the software. The
high conformity of these results showed that the model presented by the response
surface method will be able to predict the optimal mode for making samples with the
aim of increasing dimensional accuracy. Other results of this research showed that the
increase in temperature, strain rate and ratio of the length to the diameter of the
preform will increase the dimensional accuracy of the manufactured samples.
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