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MAFH|Z - Chute Liner, Metal Seat Ball Valve

=9 MAMH|Z - Steam Drain Control Valve, Valve
Steam DISC Temp. Control Valve Internal &

2 32|, Pipe, Slurry Pump Impeller 2|
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Equipment for pack-chromizing process

Coating element source + Activator (halide)
+ Inert filler powder

. . . . ‘ ‘ ‘ Gas diffusion(in pack)

¥ Concentration 60%

A gradient 35% solid diffusion layer

25%
Matrix (steel)

Hybrid surface treatment parameter -

217] gas + HF-5- gas

Specimen
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Species Before (HV) After (HV)
S45C 300 800~900
SKD61 600 1100~1200
STS316 200 1000~1300
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® Cylinder type

:200~300kg/ charge
1650 C Olot

8! :Rotary, Booster pump
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A-I'— * ch i bide all
CvD plate &S Hlul Sheomiom cardealley o
_ CVD -
Hardox [Ar-400] [Chromium Carbide}* T200X
BHOHAT 400HB [420HV) 1300 ~ 2000HV 54~58HRC[577~650HV)
§0.8~
:§0.7~
£ 0.6
80.5<
OFEHIS 0.6 014 éﬁjiiﬁ 0.4010t 0.6 ~ [=H]
%01l
W T 5 @ B o &
Distance(m)
o i — HI 1EIOIE) 81S
2 ooe] ] (LAl MEHIR LQ)
2 ]
U}Egmml % -250.00
[[I'El'ki 9““ § -300.00
LHOL= %™ -30H xK0IDF £ 700
S = o]

T T T T T T T T T T T
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Wear cycle (counts)

* Test condition: Taber abrasor (USA]

o o 72hr ~ 300NrATHA  HITIHIOIE] &4
il R R i K2l AEOI M2t CHS)  (RRAl MEH =
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A B c D E F
L T P B L K el R el R 2 8 A4 4§ A N vo.| owe REVSON & DESCRETION VR
2 | == MHMHHE BB o e i i e iy |E -
€= Q312 5.' ] %03 63 | MW NB|AW| I3]0 1
gep | Weowiy |4 |w|@[mijue)asias |l O v W_| VW | WW
@ - A[B[c[D] u=z
1 6 6 | 12 | 300
e |75]735] 15 | 300
300 3 |10 10 | 20 | 300
75 o 4 |10 15|25 ]300
S 6 6 | 12 | 400
6 [75]75] 15 | 400
X 7 | 10| 10 | 20 [ 400
J72\ 8 [ 10 | 15 | 25 | 400
%
[=
& ®
A\~
n NOTE
™~ —_—
1. HARDNESS : Hv 1500 O[A
g
Ea 8 | LINER scMaagevD [1SET CVD (Gr CARBIDE)
. §3 7 | LINER scwase+avD | 1SET VD (Cr CARBIDE)
59..’3, 6 | LINER scuazeHoD [1SET, CVD (Cr CARBIDE)
= -
< 355 5 | LINER souseo [1SET, CVD (Cr CARBIDE)
4 | LINER scuase+avd |1SET VD (Cr CARBIDE)
% M o 3 | LINER scuaagovD |1SET CVD (Gr CARBIDE)
’7// 2 | LINER souasov [1SET CVD (Cr CARBIDE)
Rececs ///A 1 | LNER sousmon [15ET] | pyrr—
o 918 | 2 ge2 . DESCRITON e i REWRK'S
o3 o | 1/1 | e | @}
LINER BOLT HOLE Bt SINAIND CO., LTD w i Joma] m
SCALE =1/1 5]
B me 0" :l-'- 0
3 0 man | B/C CHUTE & HOPPER LINER _I-g
[ o [ o | s [ #on] | e | e | e [mom | 8|
=l ] 0
D 0
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wuuuﬂumﬂqzaullmmln E A A4 A |m.ME REVISION & DESCRIPTION ‘;mnm
meim o] Lom | o Y[ VY[V V[V V][V :|:
a'- c% g:é'llnmmm:_ 108 | %5 [ 2 [r2ss|em | 328 [ oss[ows Iﬁ |
guo | R=gdis |4 |m|E|M0)4A2]405 )05 ) a8 |2 )iy v w_| W [ wWw
| @ ~ AlBJc[ D[ E [u=z
1 300 200
2175|175 15 300 300
D 3 300 400
s0 s0 4 300 200
S 6 6 12 300 300
# 6 300 | 400
a . 7 300 200
8 | 45 | 45 9 300 300
-] 300 400
10 10 10 20 300 300
W
3-
| |
_i_ | NOTE
(=,
i 1. HARDNESS :Hv 1500 o[ &
2. ST BOLT SFE MEao AMpt SHZHo| HA=CS Fi),
4 3. 7}E = LINER B2 BELT ®#0
%
Z /—. STUD BOLT M18X40L
i
75
/% — B1] STUD BOLT.N,S/W 55400 [sseT M16+40L
5 é / STUDSH LINER scwmon [1seT| | VD {Cr GARHIOE)
S U | e | o | e
BOUTDETAL v/ . DESCRPTON ) [ e = IIEINKSI‘E
\ . SINA IND CO., LTD AR EC I
sowazs | ¢ | scwass s L0 3 L
+CVD (Cr CARBIDE) +GVD (Cr CARBIDE) 0 maw | B/C CHUTE & HOPPER LINER l| -y
Hv 1500 0|4} Hv 1500 0|4 o T ome T ees T wes| -] e | ons [was [wos] 8| B
{EHIE g = 0
™| 0 -
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INSPECTION REPORT
=3 2 X} (Date) 2016\ 8% 4% =X ARl
AR H (Customer) POSCO P
B YA} (inspector) uhz=od
ZEHT (lot No) fE2}o]14
EZ 3B+ (Test No) 5

EHBR HIZA
ESd=ug X400
SHERXIAIZE 10
3}= (Test Load) 100 g.f

e e e e
g A | s3xs|  =Ada 227 B
2 = 5 1839.65 1610.66 1722.71 228.99
253+ | olS71a D1 D2 ZZat S 2t
4 ] 1 1066 | 10.80 1610.66HV0.10 | 76.71HRC
2 2 | 1025 = 1066 | 1696.51HV0.10  77.82HRC
3 3 956 = 10.52 1839.65HV0.10 | 79.68HRC |
a | a4 1011 | 10.25 1789.40HV0.10 |  79.03HRC
5 5 | 969 | 1067 | 1789.40HV0.10  79.03HRC
e | | .
iace———— e Wi
Remark, AT SUZE TR ZOT0T S5 HE (SOMAD) SXoT Tl N NS ST,
&2 sCM4352] X 2 M| X M 2 =4S 2F HV 2502.(KS D 3698)
: - HEld =g . SR
i ﬂ ﬁ
—_— e . .”. + - - S
3 | | *
4 UsilAl ool D22 180812 10558 ME{A U5 : KST16-0012 &
) B[Ol X| (1)/(1) ol
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=2 H#H A% (HV 1700)
2.5 2 OHEAF=2(0.5% 0| =gt
3.Li bt (Y=, 2ot F A LA
O Z2h
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5.E5| 22 HiC|LHHOf
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technology)Z 3101 A|E, 21t &t
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% PARTS OF MATERIAL

No PARTS NAME

MATERIAL

1 | Booy scs*

2 | STEM sus*

3 | BACKSEAT | sus

4 | PACKING FLEX.GRAPHITE
5 | GLAND FLANGE | scs

6 | HANDLEVER FCD

7 BALL | scs*+Her

8 | SEATRING | SUS+STL

9 | SEAT GASKET | FLEX.GRAPHITE

SCPH2 / SUS304

10 | STOPPER SUS 304
11 | GLANDBOLT [Z
12 SNAP RING CARBON TOOL STEEL

" 13 | SEATSPRING [ses
14 GASKET VITON
15 | CAPBOLT | susaos

16 | BODYCAP SCS 13

% SCS 13, 13A / SUS304  CFBM/304 &ETC.
SCS 14, 14A / SUS316  CFBM/316
SCS 16, 16A / SUS316L  CF3M/316L

WCB/304

X SCS 13, 13A / SUS304  CFBM/304 &ETC.
SCS 14, 14A / SUS316  CFBM/316
SCS 16, 16A / SUS316L  CF3M/316L
SCPH2  /SUS304  WCB/304
S % PARTS OF MATERIAL
No PARTS NAME MATERIAL
1 BODY scs
2 STEM sus*
3 | BACKSEAT suUs
4 PACKING FLEX,GRAPHITE
5 GLAND FLANGE scs*
6 HAND LEVER FCD
7 BALL SCS" + HCr
8 SEAT RING SUS +STL
L 9 SEAT GASKET FLEX,GRAPHITE
10 | STOPPER SUS 304
1 GLAND BOLT E
12 | SNAPRING CARBON TOOL STEEL
13 | SEAT SPRING scs
14 GASKET TEFLON
15 | CAPBOLT B
16 | BODY CAP scs
E DIMENSION (UNIT:mm)
3 4 5 6 8 10
80 100 125 150 200 250
[ 203 229 254 267 457 533
(1150.!(3) H | 67 72 80 | 9 105 | 118 133 153 183 | 220 | 285 | 310 | 580
145 145 185 | 185 | 245 | 245 | 245 [ 290 | 370 | 600 GEAR OPERATOR

283 305 381

403 502 568

(2°K) 70 | 80 | 8 | 100 | 115 | 120 | 150

165 205 240

280 350 590

H
w
L 140 152 165 178 190 216 241
H
w

145 145 185 185 245 245 245

370 450 600

GEAR OPERATOR

18
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«+ Valve Inspection and Testing : API 598
« ANSI/FCI 70-2 Valve Leakge Classifications : CLASS VI

Ball & Seat

: SuS or Carbon Steel

(with Cr-C SurfaceTreatment)

19
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%) DIVEENSIONS U 10KgT/c)

RTJ
25A 127 140 127 25 125
50A 178 191 216 51 155
65A 190 203 241 64 175
80A 203 216 283 76 185
100A 229 241 305 102 210
150A 394 406 457 152 280
200A 457 470 521 203 330
250A 533 546 559 254 400
300A 610 622 635 305 445

- ANSI/FCI 70-2 Valve Leakge Classifications : CLASS VI
+ Valve Inspection and Testing : API 598 20
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@ DIVENSIONS (IS 20Kgf/c?)

RF RTJ
25A 165 178 165 25 125
50A 216 232 216 51 155
65A 241 257 241 04 175
80A 283 298 283 76 200
100A 305 321 305 102 225
150A 403 419 403 152 305
200A 502 518 521 203 350
250A 568 584 559 254 430
300A 648 663 635 305 480

- Valve Inspection and Testing : API 598

- ANSI/FCI 70-2 Valve Leakge Classifications : CLASS VI 21



4-6. Metal Seated Ball Valve

ANSI CLASS #150 ~ #2500

o7 E&E
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RTJ
1 127 140 127 25 108
2" 178 191 216 51 152
2-1/2" 190 203 241 64 178
3" 203 216 283 76 191
4" 229 241 305 102 229
6" 394 406 457 152 279
8" 457 470 521 203 343
10" 533 546 559 254 406
12" 610 622 635 305 483
14" 686 699 762 338 533
16" 762 775 838 386 597
18" 864 876 914 437 635
20" 914 927 991 490 699
24" 1067 1080 1143 592 813

« Valve Inspection and Testing : API 598
« ANSI/FCI 70-2 Valve Leakge Classifications : CLASS VI

22
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* SUS316 AX 7} 840l = Z6tLt XHR0] 23{M
Ht|Efo] Moj o|ot Ao i M3 H' 450 &H
40| 20, gt =d0| FYSIH FHH[E| 0] Y=

Fh&A|7, HE(O] 22|18 FE HH ML U5

¢ of Z 'yt

* A0 M 7ot KCC(K-Chromium Carbide alloying

technology)= EHZA L %|4 HV1300, OFEHA| 5

048 =S LIELH D] o|2{gt ‘ds52 =2 2Qlsl 7iH|E|0]M

HAZ F0|D 52 B FER A4S WY + S,
x

= = T
* %E’IEI "_"'"E OIE-IIE.I

* 24 E o HE dEvt =0 ofc ofEe}
40| dotof Hz=o| ds0f

F2 U2 B2 H| 0| &/4.

¢ 3l uio}

* 2EALO| A KCC(K-Chromium Carbide alloying

technology)stod EHZA T HV1300, OI&E A= 0.42

zg=0 2o ojst Otz 8 =2 Lo = -?'—él%zg%*xl-
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Abrasive wear test
WC

0.00 -
50,00 @
1100004
1150004

-200.00 +

-250.00

-300.00

Weight Loss(mg) (WC-Co)

-350.00—: —=— Hardox (Ar-400) ] *g A—I|.I A R4OO(-6|-% ﬁ)
-400.00 4 —e—KCC-1 -1 *

] —A—KCC-2 A AH X AH-
-450.00 ] e v

50000 ] KCC(K-Chromium Carbide

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

cycle alloying technology) EtAZ)

24
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7 1 . LHQI‘—. © KCCIK-Chromium Carbide alloying technology) . .=\ 0

ALO] LAl Alsl AjHAcid erosion experimental data)
Bearing Steel

0.30 3.0 3.0
HCI(20%) H,PO,(30%) H,SO, (10%)
—~ 0.251 . 2.5+ __ 25+
£ € <
S 0.20- S 2.0 S 2.0
= =2 =
? 0.151 @ 151 2 15
° k= k=]
<= 0.104 £ 1.04 s 1.04
=y =) =y
2 0.05- 2 o5 2 os
0.00 % . = : = : . . : . 0.0¢ : s : : 4 4 : : - 0.0¢ : s : s s s C : :
0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9
Time(hr) Time(hr) Time(hr)
Stainless Steel (316L]
0.30
HCI(20%) 0.30 H.PO(30%) 0.30 RS0, (10%)
< 0.25 . 0.25] _ 02s]
g 0.201 5 0.20] 5 020/
2 =) =2
g 0127 2 0.15 2 0.154
° ] k=] L
% 0.10 % 0.10+ = 0.101
T 0.05- 2 =y
= : % = 0.051 %’ 0.05
0.00 -
T S SME Sy Ly — ———— - — 0.00 P A
0 1 2z 3 4 5 6 7 8 9 0 12 3 35 & 7 8 9 5 i 2 5 4 5 6 7 8 5
Time(hr) Time(hr) Time(hr)
HUXd 2 113ES |XI0IMHAM &4EF9 224{0] HO 810l RXItl= AS & + AS
Almost no corrosion while maintaining hlgh hardness and surface treatment

25
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[ KCC(K-Chromium Carbide alloying

" g8 HAY : 0900 x H1000
= X 2|5}= : 1,500kg/ charge
= X2|=2&k : 1020 °C max.

" EF A

Ofo|3 2 H[HAZ LT
(Micro-Vickers Hardness Tester)

OF2 A& 7|
(Tribology test machine)

o2 A7
(Wire fatigue testing machine)
26
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SHUT-OFF Cramic Ball Valve
75AX100AX10K

27
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g

WO e

SHUT-OFF Cramic Ball Valve
DN125XPN40

28



mem | SIZE | NPSI| L | Dig)| D2(@) [ D3(@) | T | f n-o H Qty.

1 | 100A*75A | 75 240 210 175 154 18 2 8919 about 200 1

Performance Specifications

o 10K " o y

2 e 50 Technical Specification

@ S8 s 1. Design and Manufacturer per ASME B16.348Manufacturer's Std
o Back SealTest | / MPa 2. Face-to-Face Dimension per special(240 mm)

+ | Seat Test 2.2 3. Valve Test and Inspection per APl 598(Allowable Leakage Class V)
I

'2 Air Test 0.6 4. End Flange Dimension per JIS B 2220,RF,10K

Sutiable Temp -29~150 T

Sutiable Media: granular media

@@ Sealing Face: Ceramics(Zr02)/Ceramics(Al203)
17 Nut ASTM A194 8

16 Bolt ASTM A193 B8

15| Actuator MaxTork

14 Yoke ASTM A182 F304

13 |Gland Flange | ASTM A351 CF8

12| Packing RPTFE

1 Stem ASTM A182 F316

L 10| O-Ring  |VITON
9 0-Ring VITON
8 Ball Zirconia Ceramic
7 Seat Al203 Ceramic
6 | Flange bushing| Al203 Ceramic
b R g 5 Spring SS304
CEEE 4 [Body bushing | AI203 Ceramic
3| O-Ring VITON
2 Cap ASTM A182 F304
1 Body ASTM A182 F304
NO| PART NAME | MATERIAL |REMARKS
e [Mioet oo DO NOT SCALE DRAWING l REVISON: Rev.0
o i
f ANGULAR:
NAME SIGNATURE DATE TME:
IDRAWN| V.Y Pork 18/25/201 5
CHD | DHEim pr2srany Pneumatic Ceramic Ball Valve
APPVD| S Park B/25/201 5
MFG
QA MATERAL DWGNO. A3
A182 F304+CeramicsLining | SINA IND Co. Lid
WEGHT: SCALET:] | sHeer 1 0F 1

29




1 I 2 3 | 4 5 | 6 [ 7 [ 8

o

CUSTOMER : POSCO Sealing Face: Ceramics/Ceramics
A
PROJECT: Technical Specification
1. Design and Manufacturer per ASME B16.34&Manufacturer's Std
2. Face-to-Face Dimension per Customer's Requirement 27 Positioner COMMERCIAL
3. End Flange Dimension per EN-1092,RF,PN40 2% Prisuratic Actuctor COMMERCIAL il
25 | Yoke ASTM A351 CF8
& 24 | Bolt ASTM A193 B8
’i \ Q 23 | Screw ASTM A19388
B
Qli P\ 22 O-Ring Viton
Q\B 21 | Bolt ASTM A193 B8
F Q R 20 | Packing Gland $5304
19 Packing PTFE 1
A 18 | Stuffing Box ASTM A182 F304
| | ey | | 17 Gasket $8316+Graphite
21 I ATa)
it 16 | Bolt/Nut ASTM A193B8/A1948
20 . . | 15 | Adapter ASTM A182 F304
19 14 | Inlet Lining Ceramics AI203
(18) 12 | O-ing viton
— (7 1N | stem 17-4PH+ENP
N
TR H | 10 Disc Spring Inconel X-750
N
S ¥ Seat Ceramics Al203
;\ - 8 | Bal Ceramics 2102 0
@\‘\ 0 B / oH i
IR RTBR T A i 6 Gasket $§316+Graphite
;‘w—-p‘_l R S E ,“-5._.‘_"‘3. :‘:1..,.'. O : :
5 Bushing Ceramics Al203
)& I oa o 5 4 | screw ASTM A193 B8
Z| 8| 8| 9 5
/ 3 | Trunnion 17-4PH+ENP
e T L 2 O-Ring Viton
®/ = | Body ASTM A182 F304
A
®/ s g / NO. | PARTNAME MATERIAL
* v ™ T porcrscaeomne | sevson: et
SURFACE FINISH: EDGES
@/’ f ‘?-‘ngu’f:‘ SINA | SINA IND Co.,Ltd
NAME SIGNATURE DATE TMLE:
DRAWN| vy Park br1or201s]
CHKD | DHKim prior201 Pneumatic Ceramic Ball Valve(Full Bore)
AFPVD 1.5 Pork [9/10/2015
MIG
MATERIAL:
TEM | SizE | NPS L | Di(g) | D2(g) [ D3(@) | T f n-d g I e A3
1 |on12s5[ 125 | 400 | 270 | 220 | 188 [ 26 | 3 | 892 AIBARACeEInhg 20
1 ] 2 I 3 4 WEIGHT: SCALE:1:) SHEET 1 OF |
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MANUFACTURING STANDARD DIN / ASME B16.34

TAG NO.

NOTES

1. MANUFACTURING STANDARD : ASME B16.34.

2. HYDROSTATIC AND PNEUMATIC TESTS ARE
CONDUCTED PER STANDARD, API 598.

3. ALL DIMENSIONS ARE MILLIMETERS.
4. CHEMICAL CLEANING.

11)12
18 AIR SET 1| e
17 | SOLENOID VALVE A
16 LIMIT SWITCH BOX 1 | 1-Tork
@/ 15 | SEAT 2 | A1203 CEramIC
14 PNEUMATIC ACTUATORS |1 Set| MaxTork(AT—240)
13 GLAND 1 | scsi13
@/ 12 NUT 1 Set | SUS304
@/ 11 BOLT 1Sel | suS304
RRERPELARRR 10 STEM 1 | SUSB30+P-CVD(HV2000, Thick.30um)
A’A‘A"A.A.‘. 9 PACKING 1Set | PTFE
@/ 8 SPRING 2 | 17-4PH(sUS630)
®/ 7 0-RING 2 | VITON
@/ 6 BALL T | ZRCONIA CERAMIC /STEM HOLE LINER 304
5 FLANGE COVER 2 | AI203 CERAMIC
4 0-RING 2 | wiTON
2 %) COVER 1 | A1203 CERAMIC
2 BODY 1 | sus3o4
L Flow direction 1 BONNET 2 SUS304
- — NO PART NAME QTY MATERIAL REMARKS
Press direction CUSTOMER:
Posco MODEL NO. =
e s g [ HORNGE T T . PN40, CERAMICS BALL VALVE, CERAMIC SEAT
(ON) | DMEER | oL | OD lawgey| "o |'w. | W |0 0K ! USED FOR EXTREMELY SLURRIED VALVE
d L D C| 9 T f |n—h
55) | 100 | 325 |270| 220188 | 26| 2 |8-26| °° | O [20%-11-06 | FOR REFERENCE |DHKin |uSPor SINA IND Co. ,Ltd
NO DATE DESCRIPTION  [PRE'D|REV'D [APP'D

DWG NO :  METAL-RP-5-40 51




MANUFACTURING STANDARD

DIN / ASME B16.34

TAG NO.

NOTES

1. MANUFACTURING STANDARD : ASME B16.34.
2. HYDROSTATIC AND PNEUMATIC TESTS ARE

CONDUCTED PER STANDARD, API 598.

3. ALL DIMENSIONS ARE MILLIMETERS.

4. CHEMICAL CLEANING.

21 AR SET 1 | 1€
| 20 | SOLENOID VALVE 1 | PG
i 19 | uMIT swTCH BOX 1 | 1-Tork
18 BOLT 1Set | SUS304
17 0-RING 1Sel | VITON
16 TRUNNION 1 | suse3o
15 SEAT 2 | AI203 CERAMIC
14 PNEUMATIC ACTUATORS |1 Set| MoxTork(AT—240)
13 GLAND 1 | scs13
o= 2 NUT 1Set | SUS304
11 BOLT 1Set | sus3oa
10 STEM 1| sUS630+P—-CVD(Hv2000, Thick.30um)
9 PACKING 1Set | PTFE
8 SPRING 2 | 17-4PH(sUS630)
7 0-RING 2 | viToN
6 BALL 1 | ZRCONIA CERAMIC/STEM HOLE LINER 304
‘ 5] FLANGE COVER 2 | AI203 CERAMIC
4 0-RING 2 | vitoN
3 COVER 1 | AI203 CERAMIC
i = 2 BODY 1 | sus304
L —— Flow direction 1 BONNET 2 SUS304
—= = - = NO PART NAME QY| MATERIAL REMARKS
Press direction CUSTOMER:
Posco MODEL NO. =
FLONPISSHE | FKE T0 END FLANGE , ¢ PN40, CERAMICS BALL VALVE, CERAMIC SEAT
SZE w00 [ORE]O [remesRmS ) R | Q'TY 1 USED FOR EXTREMELY SLURRIED VALVE
(DN) BUOKIE| RF | MIN. | OFRF [NO.4 DK
d L D C 9 1] f -h
76) | 100 | 33 270 |220]788 | 26| 2 [3=28] 2° | O | 20%-11-04 | FORREFERENCE |DHKim| |iSPork SINA IND CO.,Ltd
NO DATE DESCRIPTION  [PRE'D|REV'D |APP'D DWG NO : METAL—RP—5-40 Y4




9-3. GLOBE VALVE 07| 2

www.sinavalve.com

GLOBE VALVE DISC:KCC ZtHo 2 |t 33



www.sinavalve.com
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Sin A

POSCO & “”“-* SEUH
POSCO "“E’.—?—EJ SSEA
<12, 0% LU HI U B
« H2H! b2 JZH (Pipe, Fitting®)
* Metening Pump, Mono Pump
« 2H 0l E 32l / Scrapper
Z1E1 UL-Slide Liner
+ ULTRA Ceramic Liner
'°8“Nﬂ ARADITH

HBAC TS BSE

HaN2E
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790-884 A= X EA BT HYUZ SEE 9 26-4
TEL : 054-283-9696 / 070—8104—9695
FAX : 064-283-9690

Mobile : 010-9365-6461

CHEM Y : sina9696@nate.com




