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Abstract

In this study, bond strength tests were performed for the thermal barrier coating applied to the 1st
stage turbine blade. After the tests, the specimens were cut and the locations of failure were observed
by using optical microscope. The influence of heat treatment on bond strength of a bond coating and
the difference among the three types of bond coatings are treated.
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Table 1 Chemical composition of GTD-111DS (wt.%)

C Si Mn | Ni Cr | Mo | Ti Al
0.11 | 0.02 |0.001| Bal. |14.26| 1.36 | 4.77 | 2.33
Co W Ta Zr P S B -
9.92 | 3.07 | 2.37 {0.001/0.027|0.007|0.005| -
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Fig. 1 Schematic illustrations of specimens for
evaluating the bond strength and the locations

where grit blasting is applied
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Fig. 2 Experimental setup for evaluating bond
strength(SHIMADZU AG-25TG)

(a) Specimen cut (b) Mounted region A
Fig. 3 Fracture Surface after bond test
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Fig. 4 Load displacement curves from bond test
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Fig. 5 Bond strength test results

Fig. 6 Fracture Surface after bond test
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Table 3 Bond test results

Load Bond Location of
(kgr) Strength Failure
(psi)
1 3,659 10,271 A
Adhesive 2 3,180 8,926 A
Only 3 3,550 9,965 A
Avg.| 3,462 9,718
1 4,114/ 11,548 A
APS 2 3,710/ 10,414 A
(No H/T) | 3 3,612| 10,139 A
Avg.| 3,812 10,700
1 2,985 8,379 B
HVOF 2 2,773| 7,784 B
(No H/T) | 3 2,685 7,537
Avg.| 2814 7,899
1 3379| 9,485 A
HVOF 2 3224/ 9,050 A
(H/T) 3 3379 10,347 A
Avg.| 3327 9,627
1 3,550/ 9,965 A
LVPS 2 3,385 9,502 A
(No HIT) | 3 3,139| 8811 A+B+C
Avg.| 3358 9,426
1 3,593 10,084 A
LVPS 2 3,671 10,305 A
(H/T) 3 3,358 9,424 A
Avg.| 3540 9,938
1 3,040, 8,533 A
LVPS(Bond)/ | 2 3,237| 9,088 A
DVC(Top) | 4 3,019 8474 A

Avg.| 3,099 8,698

Location of Failure

. Interface between substrate and bond coat
. Interface between bond coat and adhesive

P
A : In the middle of adhesive
B
C

ZIG

Adhesive -

jond

GTD111Ds  *©

Adhesive

GTD111DS

Adhesive

(b) HVOF®

R e \‘I Adhesive

100 pm.

GTD111DS

Adhesive

216

(c) LVPS®

GTD111D8

© 100 pm

Adhesive

ZIG

100 pm

(d) LVPS(H/f)@ |

—

GTD111DS

Adhesive

2IG

(€) LVPS(H/T)/DVC®

Fig. 7 Schematic illustrates and micrographs

showing the location of fracture
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