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SPECIFICATION 

1. TITLE OF THE INVENTION 

A METHOD OF BRAZING A HONEYCOMB 

2. FIELD OF THE INVENTION AND RELATED ART STATEMENT 

9 609 s:r-1 ~· I 
Ifa:' Ccf/-

The present invention relates to a method of brazing a 

segment-type honeycomb used for air sealing, which is 

attached to the front face of the stationary blade of an 

axial-flow compressor. 

Figs.5 and 6 show a conventional method of brazing a 

10 segment-type honeycom?· 

As in the figure, in the conventional technique, a 

filler sheet 6 is embedded onto a honeycomb 2, which in turn 

is temporarily tacked to a work 1 by spot welding 8. The 

thus prepared structure is furnace brazed in the furnace. 

15 The stationary blade is composed by assembling a plurality of 

the works 1 so as to be an annular structure of 360 . 

Therefore, in the past, it took time and labor to embed 

the filler sheet 6 onto the honeycomb 2, and further there 

was a necessity to rub the surface of the filler sheet 6, on 

20 the side which is embedded onto the honeycomb 2 , with a 

cutter etc., to expose the metal surface so that spot 

welding 8 could be performed. 

Further, if the power of the spot welding 8 was too 

strong, spark holes were made in the honeycomb 2. While, if 

25 the power was too weak, the honeycomb 2 came off the work 1 
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at the tack welded portions.during the brazing operation, 

thus brazing failures often happened. 

Moreover, since the honeycomb 2 itself was twisted or 

warped, it was difficult to shape the upper face (the face 

5 which is opposed to the rotor) of the honeycomb 2 after 

brazing, into the desired curve, therefore, the continuous 

surface of the honeycomb 2, which is formed when the works 1 

are assembled in the annular form, might present a deformed 

circular shape. 

10 3. OBJECT AND SUMMARY OF THE INVENTION 

The present invention has been achieved in view of the 

prior problems described above, and it is therefore an object 

of the present invention to provide a. method of brazing a 

honeycomb whereby it is possible to eliminate time and labor 

15 for embedding a filler sheet onto a honeycomb, and it is 

possible to eliminate both the spark holes in the honeycomb, 

which would occur due to the spot welding, and failures of 

the brazing whilst still being possible to braze the 

honeycomb at the curvature desired. 

20 To achieve the above object, the method of brazing a 

honeycomb for air sealing onto a braze surface of the front 

end of the stationary blade of an axial-flow compressor in 

accordance with the invention, includes the steps of: placing 

a filler sheet between the honeycomb and the braze surface; 

25 . c~nstraining the honeycomb in the seal width direction so 
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that the seal width direction of the honeycomb corresponds to 

the seal width direction of the braze surface whilst keeping 

the figure of the honeycomb at· the same curvature with that 

of the braze surface; a~d heating the assembly to braze the 

5 honeycomb and the braze surface. 

In the above method, a jig for brazing a honeycomb is 

used which includes: a constraining portion for constraining 

the honeycomb in the seal width direction; and supporting 

portions for supporting the honeycomb so that the figure of 

10 the honeycomb is kept at the same curvature with that of the 

braze surface, and is constructed so that the constraining 

portion and the supporting portions are applied with an 

-anti-brazing agent. 

In the above method of brazing a honeycomb in 

15 accordance with the invention, the honeycomb can be brazed in 

perfect contact with a work so that the seal width of the 

honeycomb will correspond to the seal width of the braze 

surface of a work and so that the honeycomb can be supported 

at the same curvature with that of the· braze surface. 

20 In accordance with the invention, there is no more 

necessity to temporarily tack the honeycomb to the work· by 

spot welding. Accordingly, either spark holes which would 

occur if the power of spot welding was too strong or peeling 

of the honeycomb which would occur if the power of spot 

25 welding was too weak, will never happen. Further, there is 
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no necessity to embed the filler sheet onto the honeycomb. 

Therefore, the operation steps before brazing in furnace can 

markedly be reduced in number while a desired seal width as 

we·11 as a desired curvature of the honeycomb can be obtained, 

5 and yet the quality of brazing can be stabilized. 

10 

Accordingly, no rework is necessary, resulting in a 

remarkable reduction in the number of steps in the operation 

process. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

Fig.1 is a perspective view showing a work assembly in 

accordance with a first embodiment of the invention; 

Fig.2 is a partially enlarged view showing a honeycomb 

in a portion encircled by A in Fig.l; 

Fig.3 is a chart showing a manufacturing flow of a 

15 method of brazing a honeycomb in accordance with the 

invention; 

Fig.4 is a side view showing a state when a honeycomb 

is brazed in accordance with the invention; 

Fig.5 is a chart showing manufacturing flow of a 

20 conventional method of brazing a honeycomb; and 

Fig.6 is a side view. showing a state when a honeycomb 

is brazed in accordance with a conventional method. 

5. DETAILED DESCRIPTION OF PREFERRED EMBODIMENT 

· The present invention will hereinafter be described in 

25 detail with reference to the accompanying drawings. 
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Figs.! through 4 shows a method of brazing a 

segment-type honeycomb in accordance with an embodiment of 

the invention. ·The embodiment of the invention is performed 

in accordance with a flow chart of manufacturing shown in 

5 Fig.3 and is a method of brazing. a honeycomb 2 to a work 1. 

10 

First of all, a filler sheet 6 with an appropriate 

thickness is applied entirely onto a surf ace 5 of the work 1 

to be brazed. 

Next, the honeycomb 2 is fitted into a jig 7. 

The jig 7 is composed of: a pressing portion 7-1 having 

a surface 7-3 which has approximately the same area qs that 

of the braze surf ace 5 of the work 1 and th.e same curvature 

as that of the braze surface 5; and a pair of 

constraining/positioning portions 7-2 which are disposed in 

15 parallel to one another in a length-wise direction and spaced 

by a distance approximately equal to the seal width of the 

braze surface 5. Thus, the honeycomb 2 is fitted into the 

constraining/ positioning portions 7-2, and consequently, the 

honeycomb 2 is constrained so that the seal width direction W 

20 of the honeycomb 2 corresponds to the seal width direction w 

of the braze surf ace 5 and the curvature of the honeycomb 2 

also corresponds to the same curvature as that of the braze 

surface 5. 

· Shift stoppers 7-4 are attached at both ends of the 

25 positioning portion 7-2. 
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Inner sides of the pressing portion 7-1 and the 

constraining/positioning portion 7-2 are coated with ceramic 

so that the work 1 or the honeycomb 2 will not be brazed with 

the jig 7. 

Subsequently, the jig 7 into which the honeycomb 2 is 

fitted is set over the braze surface 5 of the work 1, as 

shown in Fig.4. 

In this setting, the jig 7 functions as a weight so 

that the honeycomb 2 is pressed against the braze surface 5 

10 of the work 1. Therefore, the honeycomb 2 and the entire 

braze surf ace 5 of the work 1 are brought into close contact 

with each other with.their curvatures kept equal. 

The constraining/positioning portions 7-2 positions the 

honeycomb 2 relative to the braze surface 5 so that the ends 

15 of the honeycomb 2 on the seal width side correspond to the 

ends of the braze surface 5 on the seal width side. The 

shift stoppers 7-4 are made to abut both end faces 9 of the 

work 1 so that the jig 7 will not be moved relative to the 

work 1 in the direction perpendicular to the seal width 

20 direction. 

In this state, the work 1 set on the jig 7 is loaded 

into the furnace, where the work 1 is heated up to a brazing 

temperature so that the filler sheet 6 will be fused. Thus, 

the work.1 and the honeycomb 2 are brazed to each other at 

25 the braze surface 5, as shown in Fig.2. At the same time, 
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honeycomb cells 4 are brazed to each other. 

The honeycomb 2 expands as it is heated, but this 

expansion is set off in the- height direction of the honeycomb 

2 as well as in the direction perpendicular to the seal width 

5 direction. As a result, the designated seal width of the 

honeycomb 2 and its curvature can be secured. 

The internal sides of the pressing portion 7-1 and the 

constraining/positioning portions 7-2 can be treated with an 

anti-brazing agent such as ceramic coating, so that either 

10 the work 1 or the honeycomb 2 will not be brazed to the jig 

7 . 

Since the distance between the constraining/ 

positioning portions 7-2, near the braze surface, is set up 

to be slightly greater than the width of the braze surface 5 

15 of the work 1, the honeycomb 2 is constantly pressed against 

the braze surface 5 of the work 1 before and after the filler 

sheet 6 melts. As a result, the work 1 and the honeycomb 2 

are kept in close contact so that it is possible to perform 

good brazing. 

20 Thereafter, when the jig 7 is removed, the adjoining of 

the work 1 with the honeycomb 2 brazed thereto is finished as 

shown in Fig.1. In Fig.!, a reference numeral 3 designates 

the seal width. 

- When the jig 7 is used as a weight, the jig is placed 

25 on the top during the furnace brazing operation as shown in 
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Fig.4, but when ·the work 1 is used as a weight, the work can 

be placed on the top. 

In accordance with the above embodiment, the honeycomb 

2 and the work 1 are brazed while the honeycomb 2 is 

5 constrained by the jig 7 which functions as a weight, so that 

the figure of the braze surface of the honeycomb 2 will not 

_vary before and after the filler sheet 6 melts during the 

heat of the brazing operation. Accordingly, since the 

honeycomb 2 is constantly pressed against the braze surface 5 

10 of the work 1, the honeycomb 2 is kept in close contact with 

the entire braze surface 5 of the work 1 so that it is 

possible to attain good quality of brazing. 

Further, the embodiment is able to attain the following 

effects as compared to the prior art described above:-

15 1) There is no more necessity to temporarily tac~ the 

honeycomb 2 with the work 1 by spot welding. Accordingly, 

either spark holes which would occur if the power of spot 

welding was too strong or peeling of honeycomb 2 which would 

occur if the power of spot welding was too weak, will never 

20 happen. 

2) There is no necessity to embed the filler sheet onto 

the honeycomb 2. 

3) By the effects of the above 1) and 2), the operation 

steps before brazing in the furnace can markedly be reduced 

25 and yet the quality of brazing can still be stabilized. 
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Accordingly, no re.work is necessary, resulting in a 

remarkable reduction in the number of the operation steps . 

. . 
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6. CLAIMS 

1. A method of brazing a honeycomb for air sealing onto a 

braze surface of the front end of the stationary blade of an 

axial-flow compressor, comprising the steps of: 

placing a filler sheet between the honeycomb and the 

braze surface~ 

constraining the honeycomb in the seal width direction 

so that the seal width direction of the honeycomb corresponds 

to the seal width direction of the braze surf ace whilst 

keeping the figure of the honeycomb at the same curvature 

with that of the braze surface; and 

heating the assembly to braze the ~oneycomb and the 

braze surface. 

2. A jig for brazing a honeycomb used in the method of 

brazing a honeycomb in accordance with Claim 1, comprising: 

a c_onstraining portion for constraining the honeycomb 

in the seal width direction; and 

supporting portions f o+ supporting the honeycomb so 

that the figure of the honeycomb is kept at the same 

curvature with that of the braze surface, 

wherein said constraining portion and said supporting 

portions are applied with an anti-brazing agent . 

. • 
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ABSTRACT 

A METHOD OF BRAZING A HONEYCOMB 

A method of brazing a honeycomb for air sealing onto a 

·braze surface of the front end of the stationary blade of an 

axial-flow compressor in accordance with the invention 

ipcludes the steps of: placing a filler sheet between the 

honeycomb and the braze .surface; constraining the honeycomb 

in the seal.width direction so that the seal width direction 

of the honeycomb corresponds to the seal width direction of 

the braze surf ace whilst keeping the figure of the honeyco~b 

at the same curvature with that of the braze surface; and 

heating the assembly to braze. the honeycomb and the braze 

surface. 

[Selected Drawing ]; Fig. 1 

.. 
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FI G. 3 

APPLY A Fl LLER SHEET 
ONTO A WORK 

SET THE WORK TO A 
JIG FOR POSITIONING 
A LOADING 

BRAZE IN FURNACE 

FIG. 4 

7-1 

7-2 
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FIG. 5 

EMBED A FILLER SHEET 
ONTO A HONEYCOMB 

TACK THE HONEYCOMB 
WITH A WORK BY SPOT 
WELDING 

BRAZE IN FURNACE 

FIG. 6 

...&---t---2 

8 -------- -- --- ----
' 
6 

.. 
:,.·· 



SEARCH REPORT Application No. 9609371-1 

TEXT OF THE ABSTRACT 

A METHOD OF BRAZING A HONEYCOMB 

A method of brazing a honeycomb (2) for air sealing onto a braze surface of the front end of 
the stationary blade· of an axial-flow compressor in accordance with the invention includes the 
steps of: placing a filler sheet (6) between the honeycomb (2) and the braze surface; 
constraining the honeycomb (2) in the seal width direction so that the seal width· direction of 
the honeycomb corresponds to the seal width direction of the braze surface whilst keeping the 
figure of the honeycomb (2) at the same curvature with that of the braze surface; and heating 
the assembly to braze the honeycomb and the braze surface. 

Fig. 1,4 
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