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Effects of Thermal Treatment on the Physical-mechanical Properties of Woodcut

WU Xiang-wen, WANG Xi-ming" ,LIU Jian-xia, YAN Yan,AN Yu-hong
(Inner Mongolia Agricultural University » Hohhot  Inner Mongolia 010018 ,China)

Abstract: To improve the woodcut dimensional stability and processability,we selected elm timber (Ulmus
laciniata) as the test material to investigate the effects of high-temperature on the physical-mechanical
properties and dimensional stability of the elm timber. The applicability of the treated timber to woodcut
was discussed. The results showed that the hardness, abrasion resistance, wittability and moisture move-
ment of heat-treated elm timber decreased with the increases of temperature and time. Treated at 220°C for
2 h,all the indexes of the timber reached the standard for common woodcut. The heat treatment tempera-
ture and time had significant impacts on the hardness, abrasion resistance, pigment and water contact an-
gle,tangential swelling rate,volume swelling rate and the hygroscopicity. The heat treatment also had sig-
nificant impacts on the radial swelling rate. It was concluded that heat treatment on elm timber for woodcut
could improve the dimensional stability,reduce the size variation during making and printing woodcut ,and
improve the accuracy of different blank overprint, which were favorable to realize the precision require-
ments of the artists for engraving on the details.
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Table 1 The physical and mechanical properties of several common woodcuts
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Fig. 1 Effects of temperature and time of thermal treatment

on the hardness
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Fig. 2 Effects of temperature and time of thermal treatment

abrasive resistance

2.3 FAACIRIE FE AN A 8] X i A 4 AR B S 0

R BIF AN ] Ak B2 A28 o AR A 1 3 P 2 fih 71 114
LR B BUACAE ARSI 452 B BN 8] S 20 s BORE
10 s, I 12 fih A R E AT FE B (AT 3D i BT 3wl
ARBE 2 T 36 i X A A A B I PR A T LA
T I [ 328 3 3 4 2 B it BB SR A R M 2 3
it R b LR P S e 2 T T A . A (] ) Ak



236 VU b2 B 2 41 324

BRFE] R, 160°C F1 180°C F 2 fish £y A2 AL BE/IN o WM HE

200°C 1 220°C i 32 fih 38 I B2 WA Sk . 2207 22 0%

A 56+ AR Ak B St 2 RIS 18] X i ok 30 S R

Ml Ff <2907, Z 7 K RE 8 50T B A B Bil A 422 fo A

(1 38 O AR P T A R A o R AT RS EQD A I X 7K

G BAY W ST X A o A R AR R 19 382 Bk 3%
60 1 —a—fe b T 4%l

55 | —o- by A
— ) I 4 £

*Eiﬁ%é( )-:"
S,
<n
T,
.

(98]
W

w
=]
[S

h| <<<g | S49< | <99 <<
Kl = | —aen | —aen | = en
SIS SR SISIS RN SISISRNSISIS)
H ooo cocoo ooo ooo

CTT o SOSS QAN
_‘% e o, e . e [a\Ea\laN] NN

1 S (]
Bl 3 AR A E X ARk 5 ok B B0 2 I
Fig. 3 Effects of temperature and time of thermal treatment

on water contact angle
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Fig. 4 Effects of temperature and tine of thermal treatment

on pigment contact angle
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Table 2 Dimensional stability of heat-treated and untreated

samples from oven-dry to air-dry %

BRIk sxmLk AR
PATAT S-S TAT) S S T

=3 S E

KALFEES  2.61 3.97 6. 87 11.78
160-1 2.43 3.19 5.56 19.1  10.91 7.4
160-2 2. 10 2. 69 4.76 30. 7 9.89 16.0
160-3 2.01 2.57 4.76 30. 7 9.86 16.3
180-1 1.83 2.16 4,28 37.7 8.97  23.9
180-2 1.66 2. 20 4,23 38. 4 8.25  29.96
180-3 1.43 1.85 4.09 40.5 8.08 31.4
200-1 1.96 2.45 4.68 31.9 8.06 31.6
200-2 1. 41 2.03 4,08 40. 6 6.51  44.7
200-3 1.18 1.63 3.07 55.3 5.87  50.2
220-1 1.16 1.45 3.02 56. 0 6.03 48.8
220-2 1.09 1.21 2.55 62.9 5.77  51.0
220-3 1.19 1.24 2,54 63.0 5.55  52.9

3 AHMNBTFRARKHRTREME
Table 3 Dimensional stability of heat-treated and untreated samples
from oven-dry to the stage of dimensional stability
in water absorption %

e sxmek AR
kR kR MRikR

BolkE Wok# WL

RALFRES 7,45 9.78  17.88 141. 31
160-1 6.26 8.94 15.76  11.8 121.63 13.9
160-2 5.93 8.82  15.39  13.9  131.67 6.8
160-3 5.51 6.27 14.76  17.4 117.52 16.8
180-1 5.22 8.09  15.1 15.5  121.91  13.7
180-2 5.07 8.01  14.16  20.8 121.65 13.9
180-3 4,22 7.63  12.54  29.9 115.64 18.2
200-1 4,02 6.86  12.05  32.6 120.56 14.7
200-2 3.50 5.31 9.72  45.6 115.58 18.2
200-3 2.96 5.29 9.25  48.3 116.07 17.9
220-1 3.29 4.74 8.45 52,7 117.89 16.6
220-2 3.06 3.52 6.35  64.5 119.05 15.8
220-3 2.36 3.59 7.52  57.9  114.22 19.2
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