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Impact Hardness Test as a Practical Method
for Wood Quality Evaluation*

Nobuo SOBUE *?

This paper deals with the rebound of a steel hammer on tropical hardwoods and the
adequacy of the impact hardness test for wood quality evaluation.

The hammer has a steel ball 10 mm in diameter on its lower end weighing 25.26 g.

The restitution coefficient (e), the bouncing height (Amax ), and the time between the first
collision and the total resting of the hammer at A,y (fn) were measured for drop heights
of 5 mm, 10 mm, and 100 mm. The static hardness of the wood by Japan Industrial Standard

(J1S) Z 2117 also was measured.

The quantitative relationships between the static hardness by JIS Z 2117 and the indices
€, Nmax, and #;, were obtained by the method of least square in the case of the drop height

of 10 mm as shown in Equations 4 to 12.

The results obtained support the adequacy of these quantities as the indices of the hardness

of wood.

Some practical methods for measuring the indices #max and f, in factories and yards

also are considered.
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Fig. 1. Free fall of hammer.
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Fig. 2. Block diagram of equipment.

Notes: Amp.: Amplifier; DTF: Differential trans-
former; DWM: Digital wave memory;
ER: Electromagnetic release; f,: Cut-off

frequency; LPF: Low-pass filter; Mic.:
Microphcne; Rec.: Recorder; Sync.:
Synchroscope.
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Fig. 3. Relationship between maximum bouncing
height A, and bouncing time fy,.
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restitution coefficient.

Notes:

Seven species, A to G listed in item 3.1,
were used. The values in the figure show
the specific gravities of A to G. The free
fall height of the hammer was 10 mm.

@ : End surface; O: Tangential surface;
A+ Radial surface.
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Fig. 5. Effect of specific gravity and free fall
height on the restitution coefficient on
each collision surface.
Note: @:.5mm; O: 10 mm, and A: 100 mm

in free-fall heights.
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Fig. 6. Anisotropies of static hardness by JIS
Z 2117.

The suffixes e, t, and r correspond to
the end, tangential, and radial surfaces,
respectively.
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Fig. 7. Relationship between static hardness by
JIS Z 2117 and the restitution coeffi-
cient (end surface).

Linear regression equation, He. =
0.136exp (7.04 ¢y ).

Correlation coefficient: r = 0.96.
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Fig. 8. Relationship between static hardness by
JIS Z 2117 and the restitution coeffi-
cient (side surfaces).
Linear regression equations.
Tangential surface:
H,=000895 exp(10.21 e), 7=0.93.
- - - - Radial surface:

H_,=0.00417 exp (10.30 ¢,), 7=093.
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