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Abstract

Accurate heat treatment of small part used in the micro
electro mechanical systems (MEMS) has been studied. They
altered the surface structure and property of small parts in
order to extend the application lifetime. According to the
formability of the plain carbon steel, the AISI 1020 carbon
steel was chosen as the experimental material.
Carburization was conducted at temperatures ranging from
870°C and 930°C for 10~30 minutes in an endothermic
atmosphere with a control carbon potential generated by the
gas generator and a direct boosting of propane into the

furnace. The specimens were directly water quenched from

b T

the carburizing temperature and tempered at 200°C . The The
microstructures, morphologies, phase structures, surface
roughness, and hardness of the carburized parts were
investigated. The results show that the effective case depth
of the carburized AISI 1020 specimens was larger than 0.08
mm, the hardness near the carburized surface was at the
range of 700~750HV and core hardness was 350-450HV,

respectively.
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Table.1 Chemical compositions of the specimens

Fe C Si Mn P Fe C Si
Bal. 0.196 0.221 0.374 0.014 Bal. 0.196 0.221
S Cr Ni Mo Cu S Cr Ni
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Fig.1 The shape of the miniature gear

R [V AISI 1020 S04 EAY 557 Table
1> ﬁl ZESEE 8mm ~ BRI Imm = #EREEE 0.2mm o

S0A; @l % 20mm FiA 2mm [EHE A MEMS 7| FHF
,J/ gj@ » L1000 BEFPARET o 5k I TihE F{Eﬁ‘,
W AR -

22 HEPH

PR TR T F) [ A B PSR
%%E%?ﬁkﬁ%ﬁ“ﬁﬁmﬁﬁﬁ%EW°iaﬁ
O BIRLEEF T IO ATt - SRS EsL

[ 5 Bt [\J%ﬁjﬂ]ﬁll RX S PUEERIE G #.  alil fi e
CH|8C - ;@u'?ﬁiﬁﬂ [FIFRERE L > T IR [’[E‘HUW
“7 ISR T 5E % 2L 870°C » T[] -2

SAE 30 53 -] %E‘E“ RX? @WET%’P“*D [5%(CsHs)
R o BT R > o Ve LS
Tk VERES 2ooctw 1] Eﬁ iéﬁ&ﬁ[ﬂfigﬁ&
5 GV S ERET A Table 2 -

VELD

Table 2 Specimens and their processing steps

s RXgas RXgas Enrichgas Carburizing
rou
P dew point flowrate  flow rate time (min)
A 2°C 200 ml/min 80 ml/min 10, 20, 30
B 5°C 200 ml/min 80 ml/min 10, 20, 30
C 8°C 200 ml/min 80 ml/min 10, 20, 30
D 2°C 200 ml/min 80 ml/min 6, 8, 10
E 5°C 200 ml/min 80 ml/min 6, 8, 10
3 ?%ﬁfgﬁﬂ]‘ v

VB R Vickers TR A5
550HV /5 s
% 1"} 5% Nital i[}f&l_m F@J | OM W1 & Ao [T iz
TEYBR Y HJ} GDOES Jj#7 »

ENR AT

PR mwﬁ@?@ﬁ%
f l

El
El

3.1 XHRS

@ T m

Fig.2 Case (a) and core (b) microstructure of specimen carburized

at 870°C for 10 min.
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Fig. 3 Microhardness of the group A specimens tempered at 200
and 240°C for 1hour
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Fig. 4 The hardness profile of group A specimens carburized
for 6~10 min
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Fig.5 The hardness profile of group E specimens carburized for

6~10 min
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Table 3 Summary data for gas carburized AISI 1020 specimens

Group (i?nrqt;u(;lqzl inn)g (Encn?) hSal:’[jfr? ggs
(HVo3)

A 10 0.048 648

A 20 0.063 689

A 30 0.092 729

B 10 0.128 748

B 20 0.168 721

B 30 0.184 648

C 10 0.063 684

C 20 0.078 649

C 30 0.123 795

D 6 0.045 703

D 8 0.062 710

D 10 0.072 765

E 6 0.063 685

E 8 0.082 703

E 10 0.093 745
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