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Carbide Braze Failure Due To Machining Of the Steel Holder

This project was the brazing of a rectangular blank into a steel holder for use as a scraper. The carbide was brazed into
place and then the bevel was ground on the front face.

The brazing have been going very well with zero failure for a few years and then suddenly the carbide started coming off
and/or breaking during grinding.

The braze alloy was 0.010” thick Trimetal (also called Plymetal or sandwich ribbon). This provided for a 0.0025” (2.5 /
1,000) thick layer of braze alloy on each side of the copper center.

The carbide was flat and square. It wet out very well.

The parts were assembled using the back of the notch as a reference.

Analysis Of The Braze Parts Showed A Gap Between The Carbide And The Steel.




Analysis Of The Steel Holders For Flat And Square

There tends to be a trough running In front of the back wall.
The front lips tend to bend down.
The back wall tends to slant out

Part of the Cause of failure was the unevenness of the steel.




Examination of Parts That Were Brazed, Reheated And Separated.

Curved Marks On The Steel

The curved marks on the steel are from the milling cutter. The cutter
used leaves steel very rough and very irregular. The roughness
measures as much as 0.004” deep. There is only 0.0025” of braze
alloy on this side. Most of the braze alloy disappeared in the valleys
or cracks. The heating was uneven so, as soon as one part was hot
enough, it drew braze alloy from other parts leaving the voids you
see.

Part of the cause of failure was simply a lack of sufficient braze alloy.




Analysis of the Eveness of the Surfaces

Vertical' measures the back wall
Flat' measures the distance from the back wall to the front edge

Rework
Vertical L [Vertical R Flat L Flat M Flat R
1 0.184 0.186 -0.002 0.744 0.751 0.787
2 0.204 0.201 0.003 0.729 0.727 0.786
3 0.205 0.209 -0.004 0.742 0.773 0.733
4 0.199 0.189 0.010 0.763 0.714
5 0.198 0.182 0.016 0.797 0.802 0.801
6 0.172 0.170 0.002 0.760 0.767 0.768
7 0.196 0.200 -0.004 0.780 0.772 0.765
8 0.189 0.186 0.003 0.780 0.782 0.782
9 0.187 0.185 0.002 0.802 0.799 0.795
10 0.187 0.187 0.000 0.780 0.801 0.806
11 0.194 0.188 0.006 0.785 0.789 0.776
12 0.218 0.215 0.003 0.730 0.732 0.729
13 0.212 0.219 -0.007 0.798 0.781 0.790
New
Vertical L [Vertical R Flat L Flat M Flat R
1.000 0.193 0.202 -0.009 0.744 0.748 0.744
2.000 0.197 0.211 -0.014 0.766 0.761 0.767
3.000 0.207 0.219 -0.012 0.743 0.743 0.735
4.000 0.197 0.209 -0.012 0.720 0.718 0.721
5.000 0.198 0.231 -0.033 0.740 0.721 0.722
6.000 0.209 0.200 0.009 0.602 0.590 0.590
7.000 0.198 0.199 -0.001 0.724 0.726 0.722
8.000 0.181 0.193 -0.012 0.742 0.739 0.736
9.000 0.189 0.192 -0.003 0.759 0.753 0.748
Additional:

The braze alloy material was specified as 0.750” wide but was delivered at 0.746”. Since some of the flats measured as
much as 0.800” wide this was significant. The ribbon was simply not wide enough.






