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Use of Dakekanba Wood for Baseball-bats*!

Natsuki ToMITA*2, Koji MURATA*2, Masashi NAKAMURA *2,
Hiroshi AKITsu*3 and Hisashi OHSAKI*?

Dakekanba (Erman’s birch) is a pioneer species that has not been used sufficiently in practical
applications even though it is the most abundant wood source in the Hokkaido prefecture. We believe
that it has potential as a valuable material for use in baseball bats. Assuming that the critical factor for
baseball bats is an impact strength, we elucidated the relationships between slope of grain (SoG) and
impact strength or impact fracture energy of dakekanba wood by conducting impact bending tests.
Results revealed that the Hankinson equation could be used to calculate these relationships to impact
strength because they were similar to those considered in previous studies of impact fracture energy.
Cylindrical wood specimens such as bat grips were assessed in the impact bending tests, and
dakekanba wood was compared with woods used for commercial bats. After impact strength were
corrected based on SoG and density, both strength and fracture energy of dakekanba wood were
found to be nearly the same as those of commercial wood species for baseball bats. Prototype bats of
dakekanba wood were manufactured and experimentally used by a baseball club at Kyoto University.
The prototypes were confirmed to have sufficient durability, as no bats broke during their one-week
trial use. On a questionnaire survey, players responded with “good” or “normal” regarding bat feeling,
flown distance, etc. after hitting with the prototypes. Our study reveals that dakekanba wood has good
potential as a baseball-bat material.

Keywords :  baseball bat, dakekanba, impact strength, impact fracture energy, Hankinson equation.
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Table 1.  Specimens of dakekanba and bat-material species for impact bending tests.
Flat-grain specimen Edge-grain specimen
Number  Density (kg/m®) TrueSoG (°)V  Number Density (kg/m®) TrueSoG (°)V
dakekanba 27 650 =57 71+34 26 635+ 55 64+31
sugar maple 25 706 27 53+36 25 705+42 55+29
white ash 27 683 +56 35+17 28 684 + 65 40+19
hickory 25 816 +79 39+15 25 822+74 4119

1) Refer to Eq. 2.
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Fig. 1. Bending test of baseball bat (mm)
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Fig. 2. Output of load cell in impact bending tests of
dakekanba.
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Fig.5. Fracture surface of dakekanba small-specimens
in impact bending tests.
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Fig. 6. Specific strength of bat-grip-like, cylindrical
specimens in impact bending.
F: flat-grain specimen, E : edge-grain specimen,
error-bar : standard deviation.
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Fig. 7. Specific fracture energy of bat-grip-like, cylin-
drical specimens in impact bending.
F: flat-grain specimen, E : edge-grain specimen,
error-bar : standard deviation.
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Fig. 10. Shapes of fracture surface of cylindrical speci-
mens.
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Fig. 11. Questionnaire survey of trial hitting by Base-
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Table 2. Shapes of broken sections.

broken type" dakekanba sugar maple white ash Hickory
@ (%) 51 53 54 40
@ (%) 8 14 7 10
® (%) 24 20 7 4
@ (%) 16 12 31 46

TrueSoG (°) 6.8 54 38 39

1) Refer to Fig. 10.
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