UNAALD

T161117

- a ¢ o e < = e o ad 1a ¢
'JWU—]UWU‘EQ‘UUH!{]Uﬂ15ﬂﬂy1ﬂ15ﬁﬂﬂ59'“001!1‘“UW‘IU\ﬂuﬂ‘Uuzﬂgﬂuunwn'WﬂﬂTﬂU‘Qﬂ

L]

1A o o d A Y P~ a R : @ o
uiRuRh0InYag SKD61 yuudeniszduanundenai (56 ERC) Fualdiay s4sc QUUAU

Tun1s@fugaii 1100°C - 1250°c hildesuanAuvmzinnd anudatumsaugy 6.486 mrs

ta ° 4 ¢: 3 o e ‘:
‘l]'lﬂﬂﬁ%ﬂ'ﬂ'lﬂ"l‘if?ﬂ}ﬁEHIEN(UJWU‘V; TﬂﬂﬂTﬂTiaﬁuiﬂ‘BuﬂutHﬁﬂf‘(ﬂﬂ VTUIU 2000 U HADIN

v 4 v [
mMynaaswuNimsdnuse lavseviivinumisduuu (Wuiims Inadivensy) Sufivsnu
o g o o o s P < 1 ta g
aed Ty (Twse) vousiied Taomifduuiins @anseminaiuufuialuazsinas
Ansizinalnnis@nnsoveaniRuuu wuhwiRuvdamsTanseuyunsyaniodataud
b . 1 4 . > b 4
uInaui T uBsdiuvewRud dleawiniinis nad mnnvesTagFuau uensiniids
. 4 .
an1s@anseatnnisdiiafivinafiuiinsinatswo unifus desninfiveaniiuiiag

=

SUNSY 11]14']37’0'1}"] Hag nmmsau'luim'JNmsmuiﬂ‘nuﬂumwmuawm «vimsiasu

Fuau uanﬂmumwmmmmﬂusauuummnmuﬂmﬂavusﬂammnsmﬂ‘uuﬁ #2
ﬂaumqmfwmmnumsnmwumwuaTﬂm1u'1wmuuwuw dissnndluusoadu gl
v v P ° va e L a A o - Y
ANuAUADUY IO AN oo deRasamsAsuudavesvuianiun e
4 » . b 4 ¥
TUIU WUNFUOUTVINRMBTHBtIRBewaz it T naornd Bl UNAYDIMIS S AN 01D
[N 4,‘» o ° e o« o @
HWURYA uaﬂﬂmuumm15mmmmqmﬂ%mwmuuwuw Tronisardaumsanudunus
!‘
sEnAnszuEmMIAnus oAU LR SaluuSiui fwuanuduusnidihuduas Tavoy
d

1 < o v s <1 9 ¥ ‘;
vouniyii e Idnnaun1s 714 wuirluaudsus 1J‘nﬁnmuuuwuwumqmﬂ‘mw

Uszuat 5000 39



Abstract
TE161117
This thesis focuses on the study of tool wear in hot ¢losed-die forging. 1he forging dies were maae
of SKD61 steel, JIS n.aterial standard, which was hardened to a hardness of 56 HRC. The
workpiece material was S45C. The forging temperature ‘vas 1100°C-1200°C and the forging speed
was 0.486 m/s. No lubricant was employed during the forging processes. In this work, 2000 parts
were forged and the wear behavior (wear distance and worn surface) was studies. The result shows
that there is wear along the edge of the surface in area where flash flow is expected and in the area
inside. It was found that the wear distance measured from the upper die is higher than that of the
lower die. The worn surface of the upper die was also investigated. It could be observed that
abrasive wear is evident in the area where high material flow takes place. In the middle region of the
cavity of the upper die, fatigue wear is found. This is expected to be cause by both mechanical and
thermal loading. It was also found that in the area where high stress is developed, severe plastic
deformation is observed which is believed to be the cause of the surface failure in such area. The
dimensions of the forged products were aiso investigated. It was found that the width of the
products increases as the die wears gets more severe as expected. Moreover, tool life was also
predicted by developing the equation expressing the relationship between the wear distance and the
number of forging cycle. For the process studied in this work, the equation was found to be linear

which are the predicted tool life to be approximately 5000 cycles.





