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Coating Performance characteristic Comments
Platinum aluminide 2X corrosion life relative to uncoated Used between late 1970
{single phase solid solution IN-738 and mid 1983
or solid solution + PtAL)
LPPS Overlays 1.5X corrosion life improvement Introduced early 1980
relative to platinum aluminide
GT-29 Baseline MCrAlY
GT-26+ Aluminized over MCrAlY Standard coating since
Used for firing temperature 1065C 1990 Qveralurninizing
(1950%F) in air cocled first blade and improves oxidation
for firing temperature 955°C registance
{1750°F) in uncooled firzt blade
GT-29 Int+ Used on internal surfaces in vanes
GT-20 Used on vanes Developed for aircraft
engine

Rene 4135UT 5, > bludl o o =Y J gt

Temperature | English

F (pin/in°F)
68-300 6.75
68-700 7.12
68-1100 7.62
68-1400 8.21
68-1700 9.0
68-1900 9.6

Rene 415UT )l > Colia s b Vs

1400 t 1425F, 18 hr,
- ATM dry H

ATM dry H

- 1380 to 1410F, 16 hr

ATM air |
¥ 1950F, 30 min,, AG +
O (30)
i

Temperature | Metric English
(Wim-K) | (Btu-in/ft*hr-°F)
70 9.0 62
1000 18.8 125
1600 23.1 160
Rend 41 | |

® 1850 to 1975F, 30 min., AC
, AG

& 1400 to 1425F, 18 hr, AC

= 1540 o 1980F, 30 min,, RAC +

1400F, 16 hr, AG

32

]

R
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e B
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Wadulis of Elastichy, Ey (1090 nl)

20 \
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™
12
(1] A00 800 1200 1600

Tamperstura (F)
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Rene 41 5U7T Calises slales s S el ¥

T Ultimate St\::ilg(lth Elongation
emperature
F Strength (0.2%)
MPa ksi MPa ksi %
70 1420 206 1060 154 14
1000 1400 203 1020 147 14
1100 1379 200 1007 146 14
1200 1340 194 1000 145 14
1400 1105 160 940 136 11
1500 868 126 814 118 14
1600 620 90 550 80 19
1700 400 58 345 50 26
Rend 41
200
='D'_"_‘-‘E‘-
100 et 1200F -
pes N w e i
——
g e o T
9 — .
w T —,
g — V"--.O._\ “‘i}-..._ I
—_ 1400F
20 o —
—a X 1008
B 1800F
10 1650F | ""-..:h.

30 50 100 200 500 1000 2000 5000 10,000 20,000
Ruptars Time ()
Rene 4135UT Calses labes j5 o5 ol -Y IS

S Sl bl co b -0 s

Coeficlant of Thermal Expanslon/*C x 1075

Temperature NiCoCrAIY Nial Pt Ni-Base Alumina APS EB-PVD

oz Aluminide Supetalloy TYSZ 7TYSZ (Perp.
Tao Column}

29 133 14 136 12.2 |3

300 141 14.2 14.4 129 23 952 8.2

5060 15 14.8 14.8 135 8.8 9.64 8.8

Fis's) 18.1 14.6 156 141 88 9.58 0.7

800 18 14.9 16.8 15.1 9.2 10.1% 12.2

LTI PR IR [N PRV PRE S AU PRES

¥Young's Modulus

APS EB-FVD NICoCr Pt Super- Alumina Plain

TYSZ TYBZ AlY  Alumiuldes alloys Aluminide
E (CPa) 320400
Temperature "C{*F)
24 (75} 25 %40 170 200-220 400 100 (<100,

190 (<1145

528 (1000} 25 290 (<111}
871 {1600} 2.3
982 {1800) 2 350
1083 (2000) 18 340
1204 (2200) 1.75 330
Poisson's Ratio v 0.3 0.3 0.25
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Test Elastic modulus Fracture strength Fracture strain
No. (GPa) (MPa) (%)
1 103 215 017
2 105 197 019
3 100 232 019
4 110 245 015
5 107 196 014
6 105 220 016
7 98 206 020
8 95 185 017
9 105 188 0138
10 97 210 017
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B: Steady-State Thermal
Temperature

Type: Temperature:

Unit: =C

Time: 1

Max: 751

Min: 651

05 Sl Sidu gles w5 -F IS
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C: Static Structural

Equivalent Stress

Type: Equivalent {von-Mises) Stress - TopfBottom
Unit: MPa

Time: 1

Custom

Max: 779,38

Min; 0.0058424

779.38
701,44
623,51
545.57
467,63
389.69
311.76
233.82
155,86
77.943
0.0056424

C: Static Structural

Equivalent Stress

Type: Equivalent (won-Mises) Stress - Top{Eottom
Unit: MPa

Time: 1

Custom

Max: 779,38

Min: 000553424

77935
70144
623.51
545.57
46765
389.69
31178
233.82
155,88
77943
0.0055424

(S S50 20 0%) o O Lo i 03 35em 03 5 35 =7 JSS
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C: Static Structural

Directional Deformation

Type: Directional Deformation { % Axis )
Unik: mm

Coordinate System

Time: 1

Max: 4.3161

Min: 2.0533
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