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SELECTION OF OPTIMUM CONDITIONS OF FRICTION
WELDING FOR MIDIUM CARBON STEEL (DIN CK45)AND
HIGH SPEED STEEL (AISIS 6-5-2)
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Abstract
In this paper , two types of material are used , the first is medium
carbon steel and the latter is high speed steel . These materials welded by friction
welding for two samples ( Similar And Dissimilar ) . The optimum conditions for
welding had been select by single factor method .Which represent that the
optimum conditions for similar materials are : (12 sec ) for friction time,
(2.2MPa ) for forging pressure and (0.8 MPa ) for friction pressure , So, for

dissimilar materials that are : (16 sec ) for friction time , ( 2.7 MPa ) for forging
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pressure and (1.4 MPa ) for friction pressure . The experimental results
indicated that the tensile strength of the welded joint of similar material was
about of (92%) from the base metal strength while in dissimilar case , it was (
70%) .
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Optimum Condition For Welding  DIN Ck45+DIN Ck45

Series Friction Time ( Sec) Forging Pressure Friction Pressure ( MPa)
(MPa)
1 8 2.2 0.8
2 10 2.2 0.8
3 12% 2.2 0.8
4 14 2.2 0.8
5 16 2.2 0.8
6 12 1.8 0.8
7 12 2.0 0.8
8 12 2.2% 0.8
9 12 2.4 0.8
10 12 2.6 0.8




11 12 2.2 0.6
12 12 2.2 0.8%*
13 12 2.2 1.0
14 12 2.2 1.2
15 12 2.2 1.4
* Optimum Conditions
( DIN Ck 45 — AISI S6-5-2) 4abiaall (jalaall alad daleal Bl Ciglall :(3 ) Jgan
Optimum Condition For Welding DIN Ck45 + AISI $6-5-2
Series | Friction Time ( Sec) Friction Pressure (MPa ) Forging Pressure (MPa )

1 10 1.4 2.2

2 13 1.4 2.2

3 16* 1.4 2.2

4 19 1.4 2.2

5 21 1.4 2.2

6 16 1.0 2.2

7 16 1.2 22

8 16 1.4% 22

9 16 1.6 2.2

10 16 1.8 22

11 16 1.4 2.1

12 16 1.4 24

13 16 1.4 2.7*

14 16 1.4 3.0

15 16 1.4 3.3

* Optimum Conditions
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Friction Forging Friction R.P.M
Pressure (MPa) | Pressure (MPa) Time (Sec)

Similar Welded 0.8 2.2 12 1500
(DIN Ck45 +DIN Ck45)

Dissimilar Welded 1.4 2.7 16 1500
(DIN Ck45 + AISI S6-5-2
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Similar Material = Joint Strength / Base Metal Strength .
=763.6/ 829.44
=92%
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Dissimilar Material = Joint Strength / Base Metal Strength
=560.5 / 801.48
=70%
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