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STUDIES ON CHROME TANNED LEATHER FOR SHOE
UPPER MATERIALS (5)

Influences of Tanning Conditions on the Properties of Tensility and
those of Tanning and Heat Setting Conditions on the Shape Retention

Hirokazu TSUBOKURA*, Kazuhiko ITOH**, Yoshinobu KUBO* and Tomoyoshi KuBQ***

Abstract

The experiment was carried out on the properties of tensility of chrome upper leathers tanned in different
conditions and also on the two main factors which exerted influence on the shape retention of chrome upper
leathers. One factor was tanning conditions, i.e. the amount of added chrome tanning agent, vegetable-retanning
agent and fatliquoring agent, and the other was heat setting conditions, i.e. mulling, temperature and period
of setting.

The properties of tensility of the samples were measured by the load at 15% tension and the elongation at
7kg. load by means of the tensile tester, and also by the load at 4.8 mm. height and the load and the height
at grain crack by means of ball burst tester both in a normal condition and after mulling.

The shape retention of the samples was measured by means of the dome plasticity apparatus. The influence
on the shape retention of each factor was found by using the orthogonal array (L 32 type).

The results obtained were as follows.

1. The properties of tensility of samples were influenced by the amounts of added chrome tanning agent,
vegetable-retanning agent and fatliquoring agent. The increase of Cr20g3 contents decreased the load of exten-
sion and showed a tendency to increase the softness of samples. The increase of the contents of combined tannin
increased the load of extension and decreased the elongation of samples but the increase of the contents of free
fat decreased the load of extension and increased the elongation of samples.

2. The mulling treatment showed a tendency to increase the elongation of samples.

3. The shape retention of the samples didn’t recieve any influence from the tanning conditions but it recieved
an influence from the heat setting conditions. The shape retention was raised with lengthened period of setting,

increased moisture absorption by mulling treatment and increased temperature of setting.
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Fig. 1. Sampling location.
The figures show sample No. of following tables.
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Table 1. Tanning condition of samples

s Amount of Amount of A ¢
ample chrome vegetable mount o
No. tanning retanning fatliquor
agent agent

1 12% 0 0

2 12% 0 6%

3 12% 10% 0

4 12% 10% 6%

5 28% 0 0

6 28% 0 6%

7 28% 10% 0

8 28% 10% 6%
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Table 2. Analytical data of chrome upper leathers prepared in different conditions
Sample Moisture Total ash* CrsOs* Fat* Hide substance* Combined tannin*
No. % % % % % %
1 17.9 6.6 5.8 0.5 90.6 —
2 16.3 6.4 5.6 6.2 86.2 -
3 17.0 6.3 5.1 0.5 78.3 14.4
4 16.4 6.2 5.0 3.7 76.2 13.9
5 17.6 9.7 7.9 0.6 83.1 —
6 16.9 9.6 7.9 5.3 81.6 —_
7 15.8 9.5 7.3 0.6 71.3 18.0
8 16.7 9.6 7.0 3.5 68.8 17.0

* On the basis of dry weight.
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Fig. 2. Position of test-pieces.

a ; Test-Piece for chemical analysis
- b; Test-Piece for tension

¢; Test-Piece for ball-burst
" d; Test-Piece for set
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Table 3. Properties on the tension of chrome upper leathers prepared in different conditions
Control After mulling
Sample : Load at Elongation at Load at Elongation at
No. 15% tension 7kg load 159 tension 7kg load
kg % kg %
1 5.0+0.66 27+2.4 3.8+0.35 28+2.3
2 2.1+0.39 39+1.7 1.5%0.29 40+2.1
3 5.5+0.80 224+2.0 5.0+0.68 23+2.2
4 3.5+£0.98 31+2.8 3.4+0.25 33+2.5
5 2.9+0.39 28+1.7 2.7+0.33 29+1.7
6 2.1£0.52 32+2.7 1.4+0.34 33+3.0
7 4.1+0.52 26+3.0 3.940.42 27+0.7
8 '3.4+0.32 28+1.0 2.4+0.18 29+1.4
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Table 4. Properties on the ball-burst of chrome upper leathers prepared in different conditions
Control After mulling -
Sample Load at Height at Load at Load at Height at Load at
No. 4.8mm height grain crack  grain crack 4.8mm height grain crack grain crack
kg mm kg mm kg
1 10+0.6 7.8+0.27 28+1.4 7+0.6 8.5+0.26 30+2.1
2 5+0.6 9.6+0.31 39+3.7 4+0.8 10.1£0.31 42+3.5
3 9+£0.6 6.7+0.36 19+1.9 7£0.6 7.4+0.59 20+2.7
4 7+0.9 7.9+0.46 29+3.7 6+0.9 8.3+0.33 27+1.3
5 5+0.4 8.41+0.22 29+3.3 4+0.6 8.9+0.27 31+4.0
6 5+0.6 8.7+0.33 36+5.7 4+0.4 9.6+0.46 43+6.0
7 8+0.6 6.41+0.34 16t1.6 7+0.4 6.8+0.12 17+1.3
8 7+0.6 7.4+0.28 194+2.2 6+1.0 7.9+0.21 22+2.4
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Table 5. Percentage set of chrome upper leathers tanned and heat-setted in different conditions

with the dome plasticity apparatus

Level of factor

Percentage set (%)

Directly
No. A B c b E F after After 24 hrs, After 72 hrs,
recovery recovery recovery

1 1 1 1 1 1 1 45 34 32
2 1 1 1 1 2 2 85 71 56
3 1 1 1 2 1 2 82 63 60
4 1 1 1 2 2 1 82 70 62
5 1 1 2 1 1 2 87 53 50
6 1 1 2 1 2 1 82 48 35
7 1 1 2 2 1 1 68 48 45
8 1 1 2 2 2 2 84 79 74
9 1 2 1 1 1 2 84 54 53
10 1 2 1 1 2 1 65 46 33
11 1 2 1 2 1 1 76 54 51
12 1 2 1 2 2 2 92 91 86
13 1 2 2 1 1 1 52 41 41
14 1 2 2 1 2 2 93 77 62
15 1 2 2 2 1 2 84 65 59
16 1 2 2 2 2 1 79 62 54
17 2 1 1 1 1 2 85 57 51
18 2 1 1 1 2 1 72 53 45
19 2 1 1 2 1 1 63 41 40
20 2 1 1 2 2 2 93 92 86
21 2 1 2 1 1 1 46 30 26
22 2 1 2 1 2 2 85 69 59
23 2 1 2 2 1 2 87 76 73
24 2 1 2 2 2 1 90 75 68
25 2 2 1 1 1 1 69 44 44
26 2 2 1 1 2 2 82 75 59
27 2 2 1 2 1 2 79 67 62
28 2 2 1 2 2 1 76 65 58
29 2 2 2 1 1 2 76 51 46
30 2 2 2 1 2 1 89 63 52
31 2 2 2 2 1 1 85 61 56
32 2 2 2 2 2 2 95 30 85
A; Amount of chrome tanning agent 1 :12% 2 :28%

B; Amount of vegetable-retanning agent 1:0 2 :10%

C; Amount of fatliquor 1:0 2:6%

D; Period of mulling 1:0 2 : 30 mins.

E; Temperature of heat setting 1 :80°C 2 :140°C

F; Period of heat setting 1 : 5 mins. 2 : 15 mins.
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Fig. 3. Influence of mulling on percentage set
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Fig. 4. Influence of temperature of heat setting
on percentage set with the dome plas-
ticity apparatus.

Temperature of heat setting, T1; 80°C
Tg; 140°C
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Fig. 5. Influence of period of heat setting on
percentage set with the dome plasticity
apparatus.
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