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ABSTRACT

In this experimental study, aluminum hot forging was conducted to get superior piston to cast piston.

Cast structure of billet is destroyed, harmful defects is removed by forging process. We proposed the
direction of die design by observing formability of product according to die shape. The microstructure of
forged products with different preform was investigated to determine initial billet shape. We proposed
appropriate heat treatment condition for improvement of mechanical properties
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Table 1 heat treatment conditions

heat treatment{ solution : .
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Fig.1 Initial billet and sequential forged products
without draft angle

Fig.2 Initial billet and sequential forged products
with draft angle (2 °)
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Fig.3 Configurations of preforms for piston
forging
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Table 2 hardness on the surface of forged

piston head with preforms HgB
”
son ) 2l 345678 A
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No.l 7565|763 788|769 |77.2|782]787|765| 71.3

No2  |776|754|783 777|750 76.4| 156 | 54| 764
No3  |783[71.4]788783|79.3 78.7|80.2 | 788 | 78.7
No.d  |79.1|78.7|794 |79.8 | 77.8|80.6]782 799 | 79.2

No5 643|767 7719|7121 7.3]780(753] .3 | 749

No6  |772|714] 782 | 168 |71517142| 715 71.3| V11
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microstructure

Fig.4 The position of microstructure investigation
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Fig.9 PREFORM No.5

Fig.10 PREFORM No.6
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Table 3 Heat treatment condition I,1I

for experiment

Pro- Condition 1 Condition I
duct T4 Quen. T5 T4 Quen. TS
520C | 5min 190C 520C | 5min 210C |

1 4hr 23C Shr 6hr 23C 6hr
2 4hr 43T Shr 6hr 43C 6hr
3 4hr 60C Shr 6hr 60T 6hr
4 4hr 23T 6hr 5hr 23C 6hr
5 4hr 13T 6hr Shr 43C 6hr
6 4hr 60C 6hr Shr 60C 6hr
7 4hr 23T Thr 4hr 23C 6hr
8 4hr 43C Thr 4hr 43T 6hr
9 4hr 60C 7hr 4hr 60C 6hr

Table 4 hardness on the surface of piston head
according to heat treatment condition (I ) HgB
Pro- Positon

1123|lals|6|7]8|9|10]|11]12|Ava
715 | 798! 778|769 | 7821773 | 779 | T1.8 | 781 | 7167 | T1.2 5| T16
756 | 37| 7211714 | 756 | 720 | 728 | 717 | 737 | 746 | 742 T22[ 733
7107071 705)| 664|638 (620 (631)616](653 (717|712 70.3| 67.3
78| 699(693]683|738714 (738 |67.2|744|733 7201 709| 714
7228|726 717|687 (667|703 | 676|658 | 714 | 69.0 71.3| 70.0
672|667 625699 |681 | 6721647626681} 698|678 68.71 669
7 723|716 716|728 (707 | 704 | 709 | 70.8 | 680 | 734 T3.0 ﬁ
703 | 699700 697 | 714 | 715 | 746 | 70.7 | 70.0 [ 70.1 | 685 69.9| 706
7317027061 715|724 { 721 | 703 | 71.0 | 724 | 716 | 709 T.2] 14
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Table 5 hardness on the surface of piston head
according to heat treatment condition (II) HrB
Pro- Position

ol3lals|sl7]8]9|1w0]1n]|12|av
56701 690[67.1]684]|666|6831676)679|676] 701|694 679
585 | 61.0 | 625 | 60.1 | 59.2 | 604 | 620 | 615 | 624 | 622 | 616 | 624 61.2
579|589 605|600 | 60.1 | 585 | 60.9 | 60.0 | 61.7 | 61.0 | 624 60.5| 60.2
637 64516621650 | 646|646 | 656 | 650649654 | 661 65.4( 65.1
624|630|6221630!635|636]636|642 (641|626 646| 63.2
59.11609|61.0|594 598|604 |615|604]|611 (623|613 60.2| 606
654 |67.1|67.31677|673|658]665 667|663 654 | 660 67.21 665
632]6351642(6311631|646|65.0|638|63.4|6361635|639 63.7
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