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Effects of Working Conditions on Deformed
Layer of STDI11 in Wire-cut EDM

Kim, Jin Moo - Ko, Sung Woo
Dept. of Mech. Engineering

<Abstract>

In this study, deformed layer thickness, hardness and microstructure of deformed
laver were investigated with the variations of peak current, wire tension and feed rate,
and the material is heat-treated STD11.

The results have shown that (1) deformed iaver thickness is minimum at 34, 1500gf,
and 80% and (2) hardness is the highest at peak current 3A, wire tension 1500gf and
feed rate 80%.
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Autxog stolo] HMIA/LTS wWH A 2go] olf WAZ Y AR N
4e &AM, WAFe AARE FT, BY 59 dyy sEo] Hi Ao A7
Sz WAA SelE dFe Fu stk ot WAZY wAe Fz Aty 2oy
LA SAol AWsER WAZe) DAL Aol 2D AFT A wNd WEES
BT E AR gel ARHR A Tddt B dFrtEe EEE, s
TRAAY), ANE, 2R BN 5y 2L AFEAY AFEA U sS4 vt o)
& A7 dhon, taper FAe) hE, AT T 7bF, shFelel #d A7k ddsm
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B dFoMe dady WyEE7HSTDIN S otolo] whAzpgos Wty 271 F
WA xjo] vz 2 JdS T 7HE A F(peak current), 2Folo}FH(wire tension) 2
ol4 4 E(feed rate)E WIAAA 7tFEA o JFRATY LAYEHE v 23
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o2 ztzve] gty JEI 7AA dd& Table 1, 2, 2 3% 2o

Table 1 Chemical compositions of wire eletrode
Chemical compositions(%) Mechanical properties
Cu| Zn | Pb | Sn | Fe |Tensile strength(kgf/mr) | Elongation(%)
63.11 36810030021 0.03 60 10
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Wire-cut W78 %

Aol STDI19) WA Fo] nix+- J& 3
Table 2 Chemical compositions of STDI11
Chemical compositions(%)
C Si Mn P S NI Cr Mo A% Fe
15 03 002 002 00301 |11.2 | 081 0.22 rest
Table 3 Mechanical properties of STDI1
Element| Tensile strength(kgf/mm) | Yield strength(kef/mr) |Elongation(%) | Hardness(Hgc)
STDI1 72 20 21 61
A # el Al 2o /\}%' 2= 150mn X 60nm X 25mn 2 7FEsted A= Fig. 13 29
AF2o A 13 L 750~800Col A 1AI7H 22t E L 1000~1050CAHA] 1A]17F 71 %
e et
A 2A1ZE Feob 7HE g F o Fskgoh EAEe & AR F XL Heeblolth Exgld 4
Aol A @ 12mm ><25mm?l Al #EHE Fig. 29 2ol wire-cut WA7FE o g A zab v},
1000-1050 ¢
!
750-800¢ : |
L oy ety b
' [ '
Vo :
\ \ 1 180
I. : : | _g_l_u
' ) ' ' <
| ! ! 1
Thr/25mm | 1hr/25mm, | 2hri25mm |
> ————— [ —
Fig. 1 Heat-treatment cycle
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158 e _ ==
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FodBE . h
N s . ® 23
ﬁ o 23 33|

Fig. 2 Specimens

—287—

o
oin
At



o

22 294A

NEHE glolo] BAIFE7I(Wonil Co. Model, J3025)8 7t&Estigz, 7tewzze
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. e 1
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polish)& ol &3t} HFAvE stlon, dul & B2 Mzste datxold gl 10
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2E FAAA dx § Fig 2% 2o MeE AEHE 3~458 % F edge PR 2%
)
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o
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=z A
S Fdgz BASIATh T3 sfolojuld shFwol AAY HAZo] g ALE: LRy
Zb F3relA 32" E, 23]  33)e HAsIH o, ddA &S 03kef® g A¢
L& 15% =2 g}
Table 4 Working conditions in wire-cut ED.M.
Onload voltage 30V
Power source On-time/Off-time 10/20ps
Peak current 3, 6,9 12A
Condenser Capacity 0.2uF
Material Brass
Wire electrode Diameter 0.25mm
Tension 900, 1200, 1500gf
Speed 1.5m/min
. Deionized water
Specific resistance -
Dielectric fluid 57107 Qcm
. upper 3/min
Flushing rate lower 3/min
Feed rate 40, 60, 80%
3.4¢ 47 2 n3@
A M E e, dolofHY, oA E T T ERAS WA dXEy 2
STDI1E wire-cut LA 7bEe & gz o] Na gy HayZ ujxE Q&8s duy =
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s #A7 e Ao ARdM STDI -% A Iskel PIZEAOlE 23 g 20T
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(a) 3A X 40% (b) 3A X 60% (c) 3A X 80%

Photo 1. Scanning electron micrographs of deformed layer
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Deformed layer thickness (um)

20

—a—80% A
—eo—60%
| —a—40%

-

; //.
=

Hardness (Hv)

o

3 8 ° 12
Peak Current (A) Peak Current (A)
Fig. 3 Variations of deformed layer ] o
thickness with respect to the peak Fig. 4 Variations of hardness of
current ( Wire tension, 1500gf) deformed layer with respect to

peak current ( Wire tension, 1500 gf )

(a) 6A X 40% (b) 6A X 60% (¢) 6A X 80%
Photo 2. Scanning electron micrographs of deformed layer

T T Y T Seex 28 or il Seex G- or
{a) 9A X 40% (h) 9A X 60% (¢c) 9A X 80%
Photo 3. Scanning electron micrographs of deformed laver
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(a) 12A X 40% (b) 12A X 60% (c) 12A X 80%
Photo 4. Scanning electron micrographs of deformed layer
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Deformed layer thickness (um)
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Wire tension (gf)
Fig. 6 Variations of hardness of deformed
Fig. 5 Variations of deformed layer layer with resptcact to the wire tension
thickness with respect to the (Feed rate, 80% )
wire tension ( Feed rate, 80% )

Wire tension (gf)

(a) 3A X 900gf (b) 3A X 1200gf (c) 3A X 1500gf
Photo 5. Scanning electron micrographs of deformed layer

(a) 6A X 900gf (b) 6A X 1200gf () 6A X 1500gf

Photo 6. Scanning electron micrographs of deformed laver
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(a) 9A X 900gf (b) 9A X 1200gf (c) 9A X 1500gf
Photo 7. Scanning electron micrographs of deformed layer

(a) 12A X 900gf (b) 12A X 1200gf (¢) 12A X 1500gf
Photo 8. Scanning electron micrographs of deformed layer
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Fig. 7 Variations of the deformed layer Fig. 8 Variations of hardness of deforme
thickness with respect to the layer with respect to the feed rate
feed rate ( Peak current, 9A ) (Peak current, 9A )

(a) 900gf X 40% (b) 900gf X 60% (c) 900gf X 80%
Photo 9. Scanning electron micrographs of deformed layver
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Wire-cut }H7HE Zz10] STDI19) #AZo) v 4& 11

(a) 1200gf X 40% (b) 1200gf X 60% (c) 1200gf X 80%
Photo 10. Scanning electron micrographs of deformed layer

(a) 1500gf X 40% (b) 1500gf X 60% (c) 1500gf X 80%
Photo 11. Scanning electron micrographs of deformed layer
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(1) WAZe] $AE /FEHF 3A, sholol g 1500gf R olE&E 80%Y W b A%
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