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Physical Properties of Liquid Ammonia Wood for Bending*!
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ABSTRACT

The physical properties of small hardwood and softwood specimens treated with liquid ammonia were
investigated. The specimens treated for 4 or 18 hours were compared with the controls, The EMCs of the
liquid ammonia treated specimens were higher than those of the controls when conditioned at the same
humidities. However once oven-dried they didn’t show any significant differences in EMCs. With the
increase of liquid ammonia treatment time specimens shrank in radial and tangential directions, but not in
longitudinal direction. As liquid ammonia treatment time increased the ultrasonic velocities of specimens
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decreased and their densities increased, thus their dynamic MOEs decreased. For chestnut specimens the
presteamed were more plasticized than the liquid ammonia treated. Incising on the surfaces of specimens
didn't improve liquid ammonia permeability in both hardwoods and softwoods. Liquid ammonia treatment
was very effective for plasticizing 5 mm thick softwoods. Relative dielectric constants and thermal
conductivities were measured with both liquid ammonia treated and control specimens.
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Fig. 1. A diagram for cutting specimens.
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Fig. 2. A diagram for withdrawing liquid ammo-
nia out of a bomb. A, liquid ammonia
bomb of 15 atmospheric pressure; B,
freezer of -35°C; C, reservoir; D, water
container.
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Fig. 3. A device developed for bending a
specimen.
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Fig. 4. A diagram for computing the radius of

curvature of a bent wood.
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Fig. 5. The EMCs of liquid ammonia treated
pine and poplar specimens adsorbed at
40C and 90%RH and desorbed at
40C and 29%RH.
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Fig. 6. Dimensional changes of the pine speci-
mens treated with liquid ammonia at
various treatment time.
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Fig. 7. Dimensional changes of the poplar speci-
mens treated with liquid ammonia at
various treatment time.
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Fig. 8. The relative dielectric constants and
thermal conductivities of the pine and
poplar specimens treated with liquid
ammonia at three different treatment
time.
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Table 1. Sound velocities, densities and dyna-
mic MOE's of liquid ammonia treated
red pine and poplar specimens

Liquid ammonia

Species Properties treatment time

Control| 4 hrs {18 hrs

Sound velocity (m/s) 3482 | 3277 | 3204

Red pine| Density (g/cm®) 050 | 053 | 055

Dynamic MOE (ton/cm?)| 624 | 585 | 577

Sound velocity (m/s) 3968 |3675 |3580

Poplar | Density (g/cm™ 037 | 040 | 041

Dynamic MOE (ton/cm?®)| 601 | 553 | 533
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Table 2. The average and minimum radii of curvature of liquid ammonia treated and presteamed

chestnut and sycamore specimens

o ) o Radius of curvature (cm)
Species and thickness Treatment Incising —
Average Minimum

Liq. ammonia 4 hr No > 30 > 30
Liq. ammonia 4 hr Yes > 30 > 30

Chestnut 10 mm -
Steaming 4 hr No 18 13
Steaming 4 hr Yes 24 16
Liq. ammonia 12 hr No 19 18

Chestnut 5 mm Liq. ammonia 4 hr Yes 29 23
Steaming 8 hr No 21 18
Lig. ammonia 4 hr No 21 21

. Liq. ammonia 4 hr Yes 19 19

Sycamore 10 mm -
Steaming 4 hr No > 30 > 30
Steaming 4 hr Yes > 30 > 30
Liq. ammonia 12 hr No 6 6

Chestnut 5 mm Lig. ammonia 4 hr Yes 8 7
Steaming 8 hr No > 30 > 30




WHeE A dAguel AdA) B2 43

Table 3. The average and minimum radii of curvature of liquid ammonia and presteaming treated

various softwood specimens

Radius of curvature (cm
Species and thickness Treatment Incising (cm)
Average Minimum
. Liq. Ammonia 12 hr No 5 5
Douglas-fir 5 mm 4 -
Steaming 4 hr No >30 26
Liq Ammonia 4 hr No ) 5
Larch 5 mm -
Steaming 4 hr No 18 14
, , Lig Ammonia 4 hr No 6 5
Radiata pine 5 mm -
Steaming 4 hr No >30 >30
Liq. Ammonia 4 hr No >30 >30
» ) Liq Ammonia 4 hr Yes 10 6
Rigida x taeda pine 10 mm - -
Steaming 4 hr No 27 25
Steaming 4 hr Yes >30 >30
o . Lig Ammonia 12 hr No 6 5
Rigida xtaeda pine 5 mm - -
Steaming 4 hr No >30 >30
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