CARPENTER

Powder Products

WHEN PERFORMA
IS EVERYTHING

METAL POWDERS FOR PROTECTIVE SURFACE
ENHANCEMENTS AND COATINGS

When products and equipment are subjected to varying harsh conditions
and environments, manufacturers need enhanced surface properties to
protect and shield against corrosion, oxidation, and other severities.

Our Micro-Melt® metal powders are used to provide protective surface
enhancements for a wide range of applications.

Your Solutions Partner

The leading provider of metal powders, Carpenter has both the capability
and capacity to provide materials solutions for your design challenges.
CarTech Micro-Melt powder alloys offer consistent chemistries and quality
suitable for many surface enhancement processes.

e Thermal spray, including flame and plasma spraying, High Velocity Oxy-
Fuel (HVOF) spraying, vacuum plasma spraying, low pressure plasma
spraying and cold spraying.

¢ Plasma Transferred Arc (PTA), hard-facing and weld overlay

¢ High temperature brazing for joining and repair
¢ Plasma Powder Arc Welding (PPAW)

¢ | aser cladding for wear and corrosion resistance

WHEN PERFORMANCE IS EVERYTHING

Strategically Located,
At Your Service

As the only major powder metals
manufacturer with production facilities
in both North America and Europe,

we supply customers in a timely and
cost-effective manner.

CPP metal powders are engineered for
your surface enhancements:

Reduced Costs vs. Solids
Selected Area Enhancements
Improved Wear Resistance
Improved Corrosion and Oxidation
Resistance

Functionally Graded Surfaces
Dimensional Restoration

Ease of Coating Application

To learn more about how our
metal powders can help maximize
your company’s performance,
contact Carpenter today.

www.cartech.com | 610-208-2000



Gas Turbine Refurbishment Powders

Nominal Chemical Composition (typical values in wt.%) OEM Approval
G26 BNi-4 Bal — — — — — — 35 20 — 26 —
G28 — — — — — — — — — — Yes 28 —
G72 CuNiln 38.0 — — — — — — — — In: 5.0, Cu: Bal 72 —
G81 AMS 4782 Bal — 19.0 — — — — 10.0 — — 81 —
G142 — Bal = 17.0 = = = — 9.0 0.1 = 142 =
G143 — Bal — 15.0 — — — — 8.0 — — 143 —
G155 T-400 — Bal 85 — 285 — — 2.6 — — 155 —
G173 D-15 Bal 10.0 15.0 — — 35 — — 2.3 Ta:35 173 —
G183 Rene 80 Bal 95 14.0 4.0 4.0 3.0 5.0 — — — 183 —
G190 T-800 — Bal 17.5 — 285 — — 34 — — 190 —
G191 IN738 Bal 8.5 16.0 26 1.7 35 35 — — Nb: 0.8, TA: 1.8 191 —
G192 NiCrAlY Bal — 21.0 — — 10.0 — — — Y:1.0 192 —
G195 CoNiCrAlY 32.0 Bal 21.0 = = 8.0 = = = Y:0.5 195 =
G202 IN718 Bal — 19.0 — 3.0 0.5 1.0 — — Nb: 5.0, Fe: 18.0 202 —
G203 IN718+B Bal — 18.5 — 3.0 0.5 1.0 — 2.3 Nb: 5.0, Fe: 18.0 203 —
G204 AMS 4777 Bal — 7.0 — — — — 4.1 3.0 Fe:3.0 204 —
G205 AMS 4778 Bal = = = = = = 45 29 = 205 =
G206 AMS 4779 Bal — — — — — — 35 1.9 — 206 —
G207 BNi-9 Bal — 15.0 — — — — 35 35 — 207 —
G242 BC52 Proprietary Composition for GE 242 —
G271 Rene 142 Proprietary Composition for GE 21 —
G304 MarM 509 10.0 Bal 230 70 — — 0.2 — — TA:35,C: 06 304 —
G305 MarM 5098 10.0 Bal 230 7.0 — — 0.2 — 2.8 TA:35,C: 06 305 —
P996 AMS 4776 Bal — 13.0 — — — — 45 2.9 Fe: 4.0 — 996
P1316 X-40 10.5 Bal 25.0 7.0 = = = = = C:0.55 = 1316
P1318 X-40 10.5 Bal 25.0 70 — — — — — C: 0.55 185 1318
P1365-2 NiCoCrAlY Bal 23.0 17.0 — — 12.5 — — — Y:0.6 — 1365-2
M247 MarM 247 Bal 10.0 84 10.0 0.7 5.5 1.0 — — Ta: 3.5, Hf: 1.4 — —
IN713 IN713 Bal = 14.0 — = 6.0 1.0 = = Nb: 2.0 = =
A4783 AMS 4783 17.0 Bal 19.0 4.0 — — — 8.0 0.8 — — —
BRB BRB Bal 9.0 14.0 — — 4.0 — — 25 — — —
A914 A914 Bal 20.0 — — — — — 43 3.0 — — —

HVOF, Plasma Spray, and Flame Spray Powders

CarTech® Micro-Melt® UNS# HVOF Plasma Flame VPS X-Ref
The information and data presented herein are typical or average values
309L Fe Based | $30983 * . ° ° and are not a guarantee of maximum or minimum values. Applications
316L $31683 . . . . 41C specifically for material described herein are made solely for the purpose
of illustration to enable the reader to make his or her own evaluation and
410 S41080 . . . . . R L X
are not intended as warranties, either express or implied, of fitness for
410 . . . these or other purposes. There is no representation that the recipient of
420 $42080 o . . this literature will receive updated editions as they become available.
431 il : : Hp Registered trademarks are the property of CRS Holdings, Inc.
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CCM Plus®” . Py
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T-800 . . . .
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'U.S. Patent Number 5,462,575



CarTech®

Micro-Melt®

UNS No.

PTA, Hardfacing, and Laser Overlay Powders

Nominal Chemical Composition (typical values in wt.%)

Others

Typical Deposited
Hardness (HRC)

309L S30983 <01 | 240 | 130 | <1.0 | Bal — <05 | <1.8 — — Corrosion, Intermediate Layer

316L S31683 <0.1 170 | 11.0 20 Bal — 0.6 15 Cu:<1.0 — Corrosion, Intermediate Layer
316L Si S31688 <0.1 | 190 | 120 25 Bal — 0.8 1.75 Cu:<1.0 — High Silicon for Flat Weld Beads

410 S41080 <02 | 125 | <06 — Bal — <1.0 | <1.0 — 38-42 Corrosion, Wear

410L S41008 <0.1 12.5 <0.5 — Bal — 0.6 <1.0 — 30-36 Corrosion, Wear

420 S42080 <05 | 125 | <05 —_ Bal — —_ —_ —_ 48-50 Corrosion, Wear

431 — <0.2 16 1.75 — Bal — — — — — Corrosion, Wear

17/4 S17400 <0.1 16.0 4.0 — Bal — <0.5 <0.5 Cu: 4.0, Nb: 0.3 — Build-up

1 R30001 28 315 15 0.5 15 Bal 1.0 05 W: 135 50-52 Hot Wear, Corrosion
6 R30006 1.1 28.5 15 05 15 Bal 1.0 05 W:5.0 40-42 Hot Wear, Corrosion
12 R30012 1.6 30.5 1.5 0.5 15 Bal 1.0 0.5 W:9.0 45-47 Hot Wear, Corrosion
21 R30021 025 | 275 | <25 5.5 <2.0 Bal — — — 28-40 Hot Wear, Corrosion
CCM Plus® — 025 | 275 | <1.0 5.5 <15 Bal 1.0 — — 35-43 Hot Wear, Corrosion
ccw — <02 | 280 | 100 5.5 <20 | Bal | <1.0 | <10 W: 4.5, Ta: 0.8 25-45 Critical Corrosion and Wear
F R30002 1.7 28.0 23.0 — 2.0 Bal 1.0 <0.1 W:12.5 38-40 Hot Wear, Corrosion
T-400 R30400 — 85 — 28.5 — Bal 2.6 — — — High Temp Wear, Metal to Metal Wear
T-800 — — 175 — 28.5 — Bal 34 — — — High Temp Wear, Metal to Metal Wear

625 N06625 <0.1 | 215 | Bal 9.0 2.0 — 05 05 | Nb:36, Al:<0.1, 34-36 Corrosion, Wear
Ti: <0.1
622 — <0.02 | 215 Bal 135 3.0 — 0.5 04 W: 3.0, V: 0.35 — High Temp Corrosion
690 — <0.02 | 29.0 Bal — 10.0 — — — — — High Temp Corrosion
718 = 0.04 | 185 Bal 3.0 19.0 = = = Nb: /5-\.I0,0T|: 1.0, = High Temp Corrosion
105

B27 — <0.1 — Bal — — — 35 — B:1.3 25-28 Build-up, Cast Iron

B40 — 0.2 9.0 Bal — 29 — 3.1 — B: 17 37-42 Wear, Corrosion

B50 N99645 0.4 12.0 Bal — 35 — 38 — B:24 48-52 Wear, Corrosion

B56 N99645 0.5 145 | Bal — 4.0 — 37 — B:3.0 53-57 Wear, Corrosion

Tool Steels

H-13 T20813 0.4 5.1 — 13 Bal — — —_ V:1.0 — Build-up
A11LVC — 1.8 5.0 — 12 Bal — 1.0 0.4 V:9.0 — Wear, Corrosion
420CW — <25 12.8 — 13 Bal — <10 | <1.0 V:9.3 — Wear, Corrosion

4140 — <0.5 1.0 — 0.2 Bal — | <05 | <1.0 — — Build-up

NT-40 = =|=l=]==[=|=|= 40WC = =
NT-50 = — - == =]=] == 50 WC — —
NT-60 — =|=]=]=]=]=|=]|= 60 WC = =
NT-70 — — =] =] =]=]=|=1= 70WC — —

Application

"U.S. Patent Number 5,462,575

The information and data presented herein are typical or average values and are not a guarantee of maximum or minimum values. Applications specifically for material described herein
are made solely for the purpose of illustration to enable the reader to make his or her own evaluation and are not intended as warranties, either express or implied, of fitness for these or
other purpases. There is no representation that the recipient of this literature will receive updated editions as they become available.

Registered trademarks are the property of CRS Holdings, Inc.
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High-Temperature Braze Powders

M?::I?;l:@"@ Alloy . Cshiemlcal Composition (Typical Values in wt.%) TS T T
A4T75 AMS 4775 Bal — 14 45 3 45 0.75 — — — BNi-1 125 NI101
A4776 AMS 4776 Bal — 14 45 3 B8] — — — — BNi-1a L.C. NI 1A1
A4777 AMS 4777 Bal —_ 7 4.2 3 3 —_ — — — BNi-2 L.M. NI 102
A4T78 AMS 4778 Bal — — 45 3 — — — — — BNi-3 130 NI 103
A4T79 AMS 4779 Bal —_ — 35 2 —_ —_ — — — BNi-4 135 NI 104
A4782 AMS 4782 Bal — 19 10 — — — — — — BNi-5 30 NI 105
A4783 AMS 4783 17 Bal 19 8 0.8 — 0.4 — — W: 4 BCo-1 210 Co 101
G173 D-15 Bal 10 15 — 2.3 — — — 315 Ta:3.5 — — —

G99 B50TF99 Bal — 19.5 10 — — — — — Mn: 9.5 — 35 —
G142 B50TF142 Bal — 17 9 0.1 — — — — — — 3003 —
BRB BRB Bal 9 14 — 25 — — — 4 — — — —
A914 A914 Bal 20 — 43 8 — — — — — — — —
G207 BNi-9 Bal — 15 — 35 — — — — — BNi-9 150 —
B-20 B-20 Bal — — 25 1.4 — — — — — — #25 —
B-27 B-27 Bal — — 35 13 — 0.05 — — — — — —
B-33 B-33 Bal — 45 3.3 15 15 0.2 — — — — — —
B-40 B-40 Bal — 9 3.1 1.7 29 0.3 — — — — #42 —
B-50 B-50 Bal — 12.5 3.8 25 43 0.6 — — — — #52 —
B-56 B-56 Bal — 13 37 3 4 0.7 — — — — #56 —
B-60 B-60 Bal — 14.5 43 32 43 0.8 — — — — #62 —
B-60C B-60C Bal — 15 43 34 42 0.7 25 — Cu: 25 — #69 —
CuNiSnP — 42 — — — — — — — — Cu: Bal, Sn: 15,5, P: 5.3 — — —

The information and data presented herein are typical or average values and are not a guarantee of maximum or minimum values. Applications specifically for material
described herein are made solely for the purpose of illustration to enable the reader to make his or her own evaluation and are not intended as warranties, either express or
implied, of fitness for these or other purposes. There is no representation that the recipient of this literature will receive updated editions as they become available.

Registered trademarks are the property of CRS Holdings, Inc.
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