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RELIABILITY - INFLUENCING FACTORS FOR WOODWORKING
BAND - SAW BLADES

Janos DOBRANSZKY

Anotation

Woodworking industry uses in mass band-saw blades. Their material is mainly unaloyed eu-
tectoide steel. The load characteristics are followed by the presentation of the typical failures.
The first significant failure type is concentrated to the weld and the heat-affected zone, where
the welding heat process causes the decreasing of toughness. The second but much fre-
qguently affected part, where cracking may apear is the gullet, because it raises the stress in-
tensity factor. Following 15 year's experiences and researches it was developed an expertise
system for failure analysis of band-saw blades. This expertise system is demonstrated by
case studies.

Key words: band-saw blades, high-cycle fatigue, gullet cracking, grinding

INTRODUCTION

Band-saw blades are used en mass by the woodcutting industry, where the requirements
continuously increase: higher productivity and cutting accuracy combined — at the same time
— with higher lifetime. One of the main goals of researches is to develop band-saw blades
that can stand higher prestress, which assures higher cutting accuracy, but increases the
possibility of a fatigue crack. The band-saw blades typically made of unalloyed or low-alloyed
tool steels; mostly used types are C75, C75Cr and 50CrV4 steels. Those are used always in
tempered state and the teeth can contains butt-welded plates of hard metal or high-speed
steel.

When using a band-saw blade, the stresses coming from service conditions are the follow-
ings: uniaxial tensile, bending on the driving wheel and cutting environmental stresses. The
first two stresses cause high-cycle fatigue of the band-saw blade. This type of load is re-
sponsible for the most oftener band-saw blade failures, which is the gullet cracking. If one
wants to enhance reliability of the woodcutting process, it is indispensable to manage the
risk-increasing factors for gullet cracking.

CLASSIFICATION OF FAILURES

On the base of the investigation of several band-saw blade failures pointed out that these

cases should be classified by the root cause of the appearance of the fatigue crack. With this

aspect the categories are the followings:

1. Normal gullet cracks: they are caused by the tensile stress in the inner side of the blade
originated by the bending (Fig. 1).

2. Face cracks: caused by the scratches or thermal shock originated martensite formation
in the overheated and self-quenched zone (Fig. 2).

3. Cracks in the bladeback; they are caused by the failed blade positioning or grinding

originated martensite formation (Fig. 3).

Cracks caused by grinding burr (Fig. 4).

Cracks caused by brittle martensitic layer, which formed in the gullet during grinding

(Fig. 5).

6. Brittle (cold) cracking in the weld appear at the weld, when martensite could form be-
cause of incorrect preheating and/or post-weld heat treatment (Fig. 6a).

7. Hot cracks could form by surface pollution or gas porosity (Fig. 6b).
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8. Cold cracks at the heat-affected zone: when martensite involves at the heat-affected
Zone as a consequence of incorrect preheating and postweld heat treatment parame-
ters.

[AccV  Spot Magn  Det WD Exp 1 100 um
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Fig. 2: Face cracks.
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Fig. 4: Grinding burr initiated crack
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Fig. 6: Brittle fracture (a) and hot crack (b) in the weld metal

CONCLUSIONS

On the base of a lot of failure analysis of band-saw blade cracking, it was developed an ex-
pertise system, which uses the following, well-known investigations:

1.
2.
3

Evaluation of the base material chemical composition for polluting elements.
Determining of the prior austenite grain size by optical microscopy.

Metallographic investigation for controlling martensite formation in the gullet and blade-
back surfaces.

Fractography analysis using optical and scanning electron microscope.

Determination of the carbide structure with transmission electron microscopy.

X-ray diffraction and electron-backscattered diffraction (EBSD) analysis for determina-
tion of the residual austenite content.

Low-cycle fatigue test on notched specimens.

Tensile test on notched specimens: Czoboly—Radon-test.

Charpy impact test with welded sandwich specimens.

10 Adapted Navy tear test for determining crack propagation resistance.

Their results show if the two most important processes concerning the reliability of the band-
saw blades — welding and grinding — were correctly executed or not. Off course, the proper
parameters of these technological processes can be fully analysed in a larger presentation.
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