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SHIN HWA METAL CO., LTD.

Thermal Spray Lab

We are specialist for thermal spray coating, it is various surface characteristics such as,

wear resistance, high temperature oxidation resistance ,corrosion resistant, insulating properties,
electrical conductivity, thermal barrier, Etc..

We have all kind of thermal spray equipments, such as, PTA, ARC spray, GAS spray,

PLASMA spray, HVOF spray, and HVAF spray.

And we have all process bases for "One—Stop System" from machining to coating, grinding and
super—finishing.

Our management ideology is to achieve continuous growth through continuous technology
development based on the best technology.

We will respond by working hard to satisfy all the products you require for your company.

In addition, ask a lot of encouragement. Thank you.

All of Managers and Employees
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TEL 051-266—6404~7

FAX 051-266-6408, 051—266—6403
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Shin Hwa Metal CO., LTD.

Seong-Koo Lee
051-266-6404~7
051-266-6408, 051-266-6403
March, 1986

10, Dasan-ro 105beon-gil, Saha-gu, Busan, Korea

13, Dasan-ro 105beon-gil, Saha-gu, Busan, Korea
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(Managing Director)
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(Director)
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T olie|+= A
Export Countries

China

Germany.c- T v
LT T > United States of America
""" 0 Japan
x
re
India
Taiwan
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ZQ Y=
Primary Products

L o}

=

(Field of application)

S0z
40

iber,

P

M
(Shipbuilding)

M x|
(Paper)

DS PAS ~
(Steel & Iron)

ox3stm
Fe3

(Aerospace)

HE HS
(Application products)

Film Roll, Nip Roll, Guide, Godet Roll, Grooved Roll, Separator Roll, Wave Guide, Etc.
Crank Shaft, Talt Shaft, Bearing Housing, Piston Guide, Turbine Shaft, Rudder Shaft,

Pump Shaft, Valve Spindle, Etc

Feed Roll, Guide Vane, Paper Roll, Dryer Roll, Coater Blade, Calender Roll, Winder Roll,
Canvas Roll, Print roll covers,, Inking roll Etc.

Pump Shaft, Sleeve, Ball Valve, Gate Valve, Pump Case, Mechanical Seal,
Compressor-piston Rod, Pump Plunger, Gate valves, Exhaust stacks, Conveyor screws Etc.

Drum, Cone Drum, Roll Chock, Press Ram, Hearth Roll, Cooling Roll, Guide Roll,
Pulley Shaft, Pinion Shaft, Etc.

Ceramic Coating, Turbine Blade Ceramic Coating, Vane, Nozzle Segment,
Rocket Nozzle Ceramic Coating, Landing gears, Turbine engine fan blade mid-spans, Etc.

Corona roll( 7900mm)

CFRP roll{Tungsten carbide)

hromium Oxide on
carbon composite

Al-Bronze on
carbon composite

Non-stick roll

Carbon roll
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L]
Major Production Facilities

1. Gd%F AL MH| (On-site production facilities)

AH|y > H==Z ol 3
(Building Equipment System) (Amount) (Country of manufacture) (Note)

Arc Spray
Wire Metalizing ZH|
Gas Spray 5 USA
Flame Spray 6 USA Powder Hard Facing &H]|
HVOF, HVAF Spray 6 USA HVOF, HVAF Spray Coating ZH|
Plasma Spray 4 USA Plasma Spray Coating &H|
PTA 1 USA Plasma Transferred ARC Welding ZH|

2. 2A7|aH9F A B8 FH| (Thermal Spray Lab. Equipments)

2l &l s 9 oo T 3 MZE=
(Number) (The name of article) (Model) (Amount) | (Country of manufacture)

(Rockw::lﬁa)r:jl:;;sl Tester) Rockwell Hardness Tester 1 Japan
2 (suﬁfc? rc;;; nfs? tjelster) SUFTEST—420 1 Japan
2 (EIe(J:I:_-rlgrtiJ((jSEcale) MW/200 Japan
4 (MEonsffpe) XTL-2100E China
g (3D Image'ozi|> hiaiﬁél Machine) VMS-2010F China
6 (Polish%gE lr\jlkzchine) TWIN PREP 3 USA
! nro(ﬁi :ijnéeszé%sttlr)ﬂjl hM—122 Japan
. (Metalluér';_iﬁ;allajl\/llzilclz:coiscope) GX=51-N213U Japan
9 qol(%i}agmfn;g(%ﬂ;%ﬂjl LLo—Dia Cutting M/C Korea
e &fﬁf Ijrﬂzsés) Hm—130 Korea
I o e i) VT-ST 100 Korea
& (Frictionﬂiwji%g? nqulchine) DESK-254 Korea

SHIN HWA METAL CO., LTD. | 09
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Thermal Spray Coating
HAZ AZ5l0 TSRS Bl MES S8 l

E8E M=E Y=IT7| = GasE AIE5I0 122 BAo| EHO| A

E8E YAIZ HIR0] 2xfol FAAA TS

HVOF SPRAY PROCESS PLASMA SPRAY PROCESS

POWDER THERMAL SPRAY PROCESS WIRE METALLZING PROCESS




ChFot 35 70 bl
(Comparison of Coating Process Characteristics)

1000
o 800
X
9|
2 600
==
S 400

200

100

1000

10000

Az E2ln
(Baked Polymer)

M
(Thermal Spray)

A IE
(Hard Chrome Plate)

S 20|
(Weld Overlay)

Ol =2
(Galvanize)

=zfo|d
(Braze Overlay)

1~5um
(40~200pin)

1~50um
(40~2000uin)

1~10um
(40~400uin)

40~5000um
(0.0015~0.12in)

10~100um
(40~4000uin)

0.5~5mm
(0.02~0.2in)

1~5um
(40~200in)

10~100um
(40~4000uin)

Ti(C.N)

SiC

=y
(Polymer)

MHIE
(Cerment)
N E
(Ceramic)
asea

(Metal alloy)

SiE
(Chromium)

43
(Steel),
AHZ|IE
(stellite)

Oofed
(Zinc)

Ni—Cr—B-Si
alloy

LHot=2d
(Wear Resistance)

LHot=d
(Wear Resistance)

LHE AL (Corrosion Resistance)
HHZAA(Surface Decor

LHot=2
(Wear Resistance)
LAl
(Corrosion Resistance)
SRt
(Thermal Barrier)
HAY, S
(Electric Insulation)
(Conductivity)

Lot
(Wear Resistance)

LHot=2d
(Wear Resistance)

TETCY
(Corrosion Resistance)

A=
(High Strength)
AUt B

(Dense Surface)

L
(High Hardness)
=2 Uot2d
(High Wear Resistance)
£2 Uitz
(High Bond Strength)

ksl

(High Hardness)

=2 Wot2d & LRA
(High abrasion resistance and
corrosion resistance)

Dol FHFO| He| S
(Non Heat Deformation of Substrate)
2ol A, 27|, ol
X|efo| g

(Less limitation of Material,
Size and Shap of Substrate)
Cefst Ziz 2| A87ts
(Various Material can be Used)
| B2 SFARZE 2L A
29 42| 2 547} 20|
(Relatively Short Process Time,
Long Service Life)

(Easy Repair and Maintenance)

bl
(High Hardness)
nETE!
£ YAYE
(High Bond Strength)

=2 2l 80|y
(High Workability)
SR 2
(Thick Coating possible)
=2 Hale
(High Bond Strength)

€5 SHIN HWA METAL CO., LTD.

Thermal Spray Lab

FEF A (um)

gte e
(Thin Coating Thickness)

27| ¥ 2=0 I

(Effected by Atmosphere and Temperature)

Sl A, =71, ol Mk

(Limitation of Material, Size and Shape of Substrate)
AZTHZ ol H|F 71 SEAIZ

(A long process timeconstraint of the materials used)
HlmN e A24Y

(Short Service Life)

Lo TR

o oo o

(High Process Cost)

gHEC e YEYE
(Low Compressive Strength)
(SUS 3049| Z=2t RA
(Similar with SUS 304)

HlmY W Wiz
(Relatively Low Bond Strength)
(4,000~10,000 psi)

el A, 27|, Feofl Hef

(Limitation of Material, Size and Shape of Substrate)
7l BEAR

(Long Process Time)

87 S3k23ol AIg

(The Use of Environmentally Harmful materials)
2 U524

(Low Impact Resistance)

S dofl 2Jgt =xHo| JHH

(Thermal Deformation of the Substrate by Welding Heat)
S Y mxjo] 52 sy

(Cracks in Welds and Substrate)

A% =700 oI5t H= x5t

(Hardness Reduction due to the Melt—-Mixed Material)
THZ2| AHSol| x|t

(limitations of Substrate)

(o) SHIN HWA METAL CO., LTD. | 11



Mz 2%

HE S5

IR MRO 74 EZXJ (Coating Material Types and Features)

S8 Sof

(Material category) (Representative metal) (Characteristics) (Applications)
EN FETOX ci2l =2
(Pure Metal) (Corrosion Resistance) (Bridge Structure)
e sz Fo-Ni-B—5; =2 Az 2500 712 2[AF AFELE (Shafts)
(Selt—flux Alloys) € (High Hardness, Minimized by Fusing Process) HI{2! (Bearings)
2 o3 ZHI, Lok 2]
(Steel) (Economic, Wear Resistance) (Repair)
A=2f2) NCIAY D29 LAY THAE(EI 20l
(MCrAlY) er (High Temperature Corrosion Resistance) (Gas turbine blades)
HA-=9 &3 NI—25C Tl (Fretting) Y| UR7| R =@
(Ni—graphite alloys) ! (Anti—Fretting) (Compressor inlet ducts)
Atz LjAIEHY o 22 i ERN
(Oxides) ALO; (Oxidation Resistance, High Hardness) (Textile industry)
Etel= ~ W Ta[1=P| ANZE
(Carbides) WC—Cot2 (Wear Resistance) (Shafts)
n
BA 3™ 5732 EX (Spraying Process Types and Features)
£d = Arc At oM SIEEAE DESIAEA E2tX0IEA
(Characteristics) | (Coating material) |(Arc Spray Coating)| (Powder Hard Facing) (HVOF Spray Coating) | (Plasma Spray Coating)
Ita2E () 4000 3000 2600~3000 12000~16000
(Gas Temperature)
(Spray Speed) 6 1~9 2~10
UXIEE (m/s) 150 <800
(Particle Speed) <0 ¢30
Hels 3000~5000 2000~3000 7000~9000 3000~5000
~(Ferous Alloy) "~ T T
B8 (0S)  (Non-rermous Aloy) 20000000 2000~8000 | 7000~%000 ) 4000~7000
(Bondna Stenal) | xigateia <10000 (Fusing) 10000
(Sefi-Flux Aloy) S i e o B -
- M2t%(Ceramic) - 4000~5000 SRTRRR B 3000~6000
EtSH=(Carbide) - 5000~7000 <10000 7000~9000
2Es 0.1~25 0.05~2.0 0.05~2.5 04~25
 (Femous Alloy) " " T
=127 (mm) HIEZES 0.1~5.0 0.05~5.0 0.05~2.5 0.05~5.0
ST MM (Non—Ferrous Alloy) T : : : : : :
(Coating Thickness) XeAHSET
(Sefi-FluxAloy) R ol~as 00~ R
- M2f%(Ceramic) = 025~20 RTINS 01~20
EtSH=(Carbide) = 0.15~0.8 0.05~5.0 0.15~0.8
=33
~ (Ferrous Alloy) 4 Q, ,,,,,,,,,,,,,,,,,,,,,, 354540 ,,,,,,,,,,,

A% (HRo) HIZEs 35 20 55 50

(= N (Non—Ferrous Alloy)

(Hardness) xeystz 3 - 6 """""""""""" 3 6 """""""""""""""""""""
C(eiFxAloy) | ° 00 S o0
~ M2f%(Ceramic) | = 40~65 T 45~78

Et3t=(Carbide) = 45~55 55~73 50~65
=St
[(===] ~ ~ < i~
~ (Ferrous Alloy) 3 , 10 ,,,,,,,,,,,,,,,,,,, 3 , 10 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2 ,,,,,,,,,,,,,,,,,,,,,,, 2 , 5 ,,,,,,,,,
J12E (%) HlZE= 3~10 3~10 <2 2n5
(Poosy) | MNonFerous Aloy) T T T T
o ME TS - <2 (Fusing) <2 -
(Seli—Flux Alloy) 9
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HVOF THERMAL SPRAY PROCESS

HVOF(High Velocity Oxygen fuell= 22 HEIS] SEE =4 &3, MEIUZE MaE =4 ATH2| EH
12(800m/sec)2Atot0] ZZ|0| Aot X|Ust nUEO| IS N2 J7ARE % 24 MS2l Lotz 4y,
LHAE LY, WAEdsS 12 Z0|7Lt 20 w2t F7| M=do|Lt MY, SH=M £ 5= Fos |z
LICE ESF 2XHe| S-S 2| QoM 7|EL| 8oL =& HALE= siEY 4 Sl= BE2 2, |40
0he E2 WL,

For machine parts requiring high hardness in addition to corrosion and wear resistance, our gas—fueled HVOF
process is the ideal solution, It produces coatings that are hard, thick, dense, and have fine, homogeneous
structures.

Gas-Fuel HVOF Gun

Cooling Waler
Compressed Air \}
Fuel Gas

5 Oxygen ag
awder & b =
Carrier gas -
Oxygen
Fuel Gas

Spray Deposil

Spray Stream

Compressed Air ¢

Substrate

The HVOF (High Velocity Oxy Fuel) Spray Process

(o) SHIN HWA METAL CO., LTD. | 13



Micro Structure

Wc86 Co10 Cra CrsC; 75 NiCr 25

HVOF Spray Process
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PLASMA THERMAL SPRAY PROCESS

2 71 ot=20] sl FE =2 7ARREH YY=E 14(350m/sec) 2 (BH=2E 16,500)]
of S2t=0F At ZXIUoIM LESHA SEEE 2LUME 2T S8 JHzE 242 £=2 Ao
XUt FHOAS FGA7 = AYULICE olof E42 Loty LAY, HEY, ZHY Sofl BFEgLc

The atmospheric plasma spray process is used for wear and corrosion protection, thermal insulation, repair, and
restoration. As it is the most flexible of all thermal spray processes coatings, can be applied onto all suitable
base materials with the widest variety of powders,

Voftage Powder & Carrfer Gas

_ . Spray Depaosit
Cooling Water sl i i
Plasma Gas Sy e
Electrode
=" | ™
Substrate

Insulator MNozzle

The Plasma Spray Process

(o) SHIN HWA METAL CO., LTD. | 15
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Micro Structure

Cr,05 98 Al,05 60 TiO, 40

Plasma Spray Process
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HVOF Powders

Powder Type Chemical Characteristics

WC—-Co—Cr(86/10/4) 45/15m 82)(().82_5/0')\:1\1/\‘;/%;;(20(;')\'6.0%), Cr(3.0~5.0%) Fe(0.3%),
WC—-CrC-Ni(73/20/7) 45/15m Eerig;;/f;,%v)\}(g;(gﬁ;?-()%)’ C(6.3~7.3%) 0(0.2%),
WC-CO 45/15um Co(15~18%), C(4.9~5.3%), Fe(max. 02%), W(Balance)
CrsC—NiCr(80/20) 45/15um Cr(Balance), C(9.6-0.8%), Ni(13.5-18.5%), Fe({ 0.5)
NiCr 53/20u :\DA(r(])((())?;{c:)) g/ll(o(;gg)%%r\(/:/?z?/:’;o) Co(2.9%). Ni(Balance), Fe(0.7%),

Plasma Powders

Powder Type Chemical Characteristics

A,03(94.0%), TiOA2.5%), Si0A2.0%), Fe,05(1.0%),
AbOs 45/15um Other Oxides(Balance)
- 45/2m Crs05(99.7%), ALO5(0.04%) Fe,0(0.12%), SI0((0.01%), TiOA{0.01%),
e . OtherMetals(0.03%), Free Cr(0.01%)
ALO3-TiO, 45/15m Al0s(56.76%), TiO41.77%), Other Oxides(1.47%)
210-Y,04 75/45:m ZrOJ(Balance), Y-05(8%), Si0x(0.05%), TiOA0.05%), ALOs(0.05%),
Fe203(0.05)

(o) SHIN HWA METAL CO., LTD. | 17



POWDER THERMAL SPRAY PROCESS

EUSAE2 Ot SEI7tALS| HAAES Powder HEHCS| XF2HEEF Cermet M2t I UbtE4 S| =S
ARZeIT) Loz R AIEHEF A LEtTh Mg ot | LAl LHEO Powder Spray (XHE4
ASEANEE =1 AUCH

Combustion powder spray is suitable for maintenance, repair, restoration and abradable/clearance control
applications of machine parts. It uses oxygen and fuel to melt pure metals, alloys, carbides, polymers and

ceramic powders,

Powader & Carrier Gas

Spray Deposit
Spray Stream

Fuel Gas =

Substrate

The Powder Spray Process

1. BAHQt RISt
29 gAHS XIBNEIS BAIS MBS(Fusng)sis TS SHOR 3t Utk
0|2 BtOEM BAES Dot A5 SatEln BIES B it
45t Lok
Dol af2bd ZE7tHRe 30~757HK] 0D THE 40| BlmsAl OFATH 2 ZHo] SFolct,
3. Q435 LJAIA LHEM

o,
REAETS 245t LANE 717 B4TE Ni, Co, W, Mo, Cr 52 X202 5t Itk
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Micro Structure

Ni/Co Cr B Si C Before Fusing Ni/Co Cr B Si C After Fusing

Powder Spray Process

Ni/Co Cr B Si C Coating Ni/Co Cr B Si C Fusing

Ni/Co Cr B Si C Fusing Fusing Ball Valve

(o) SHIN HWA METAL CO., LTD. | 19



WIRE Metalizing PROCESS

SH0[0IZAE U

- =20

HIEt2to|Z(Metallizing)0 |2t LTI BAZ[HO 2 AAHAZTEA(OA|
M (Wire)2l EAHZE ARILICE 240[0] A2 240|0] FE{2| BAIZE

Sl Z2Ehs o
= otx=711
OlOfE{EI(16E Gun)OILt 7| =Et0] 2lah TSE= (5K Gun)ol 2lal AR MEHQ] leE2 OIS E|] AAERTIA]
2tFoll 2l ES =0 ZAHZ ZAE|O]

2oz
JE|IXS S§{AISH

A=37|0fl 2fsH
—oo= oon:ll-ll:l'.

[l

ols

=
S gglo
TSE=

atomized air to melt metallic alloy and pure metal wires,

Electric arc wire spraying offers you excellent portability for on—site coatings. It covers applications for welded
tube seams, piston rings, capacitors, varistors, boiler walls, and large infrastructures, It uses only electricity and

Spray Deposit
. Spray Stream
Compressed Air

,ﬂ .

L

Wire Feed ) % Wire Guide
|

Substrate
% Wire Metalizing &
1. FI=8 el 84

HE2I0|Rl 7122 XMe2M4(80°T~120C)0|7| 20| FEZ0| gict.
MZMHO| CHAM

Al, Zn§E{ Cu, StainlessZS MMZ &
3

LHO o2 H

= 3402tH s4 7kssith
(=1 2|
B oo OoTl
ofmet MES| 2xfol= 24 7ts, Mg 2o Wot2dol /= 242 |24
24 ¥ 4 ot
4. olo| Y5
=939 Fil=

AE =

LO= M MIZHIS
el

ofl 2t 0.5mm~20mm7tX| 1|7t Sict




Micro Structure

- -y "."?"“' 'l; ™ ""'1;"l{:’f;f‘\t:7;‘t
Py 1 - . i pl
‘ . : \ '1'-1‘( -."'!'" 'L‘-
1 * ® " i e b - ]
i~ ¥ Y = - ‘f .
- -.t [ ! v "::u \ 2 "
e Y ; N K (O
Ty lﬁj f 3 ¥ . GSmm
1 % . fN o X
b W ¥ n. 5% v I . L"J
- - i 1‘*_ T s g
A, g =1y T |
i A - ~py
- 4 P Ty~ 3 Vo
2 = A ¥ .l"+ i
Steel #80

" Wire Metalizing M2 B

| se/dg  C S M P S | N | C Fe Mol Al S0 S Cul

€5 SHIN HWA METAL CO., LTD.
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Aluminum 99.8

Alu S 5 95

Alcro 30 Bal 5

Babbitt B—1 89 75 35
Bronze AB 0.01 0.03 0.84 94 Bal
Bronze At 2 9 Bal
Copper 99.9
Steel #10 0.10 0.50 0.04 0.04 Bal

Steel #25 0.25 0.6 0.04 0.04 Bal

Steel #80 0.80 0.25 0.7 0.03 0.03 Bal

Steel LS 0.04 2.0 0.03 0.03 4.0 0.5 Bal 15

Nickel 99.5

Loy #1 0.08 0.75 2.0 0.03 0.03 8.0 18 Bal

Loy #2 0.35 0.5 0.35 0.02 0.02 0.5 13 Bal

Loy #4 0.08 1.0 2.0 0.04 0.03 12.0 17 Bal 25

Loy #5 0.15 1.0 85 0.06 0.03 5.0 18 Bal

Loy #7 0.5 0.5 04 0.03 0.02 0.15 14.5 Bal

Metcoloy #33 15 60 16 Bal

Metal Bond 99.9

405 Wire 80 20

Exbond 80 20 99.9
Super Arc Bond 0.5 0.25 Bal 5.0 34
NC 80-20 80 20

Zinc

Sprabrassy 66
Monel 0.15 0.1 1 0.01 67 15 0.1 Bal

Wire Metalizing M-8 £0f

Roll chock, Coupling crank shaft, 242
Universal spindle metal 2t7A|, Drum, &5 £ &

ZtE Pump shaft, Pump case, Zt& Sleeve
Wheel Boss / Hub Brake Drum, &7| Turbine shaft &

Calender roll, Paper roll, Printing roll, Press roll
Dryer roll, Guide vane, 7|Et & & &

Cylinder liner, Engine valve, Piston Crank shaft
Fan shaft, Cam shaft, List pin, Valve stem &

Press ram, Gear shaft, Mixing roll, Calender roll
24, M8, A, 28] S BE Ml ZHsH HB

oL, -4 [y = |

(o) SHIN HWA METAL CO., LTD. | 21



SJ0] EA |ofof L,
SAtE BAPIEETAE Sot XIEH J|aido| HHES o A YLIct

Our coated products are more than just give the surface properties.

According to the final properties, specifications, and application of required for the coated product or part, we
carried out pre—treatment and post—treatment and then the final products are delivered to the consumer.
These pre—treatment and post—treatment processes are established through the continuous development
process based on the accumulated technology to give different performance in each industry.

Appropriate coatings and coating methods should be selected according to the materials, shape and size of
substrate, and applications. In addition, necessary pre—treatment and post—treatment processes are designed.
We will do our best to continue technical development through the "Thermal Spray Technical Lab'".
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Thermal Spray Lab

HEAD OFFICE & 1st FACTORY

10, Dasan—ro 105beon—gil, Saha—gu, Busan, Korea.
TEL : 82-51-266-6404~7

FAX : 82-51-266-6408

2nd FACTORY

13, Dasan—-ro 105beon—gil, Saha—gu, Busan, Korea.
TEL : 82-51-266-6401

FAX : 82-51-266—6403

Web-site : www.shinhwametal.co.kr
E—mail : 7shinhwa@daum.net



