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Studies on the Physical and Mechanical Properties of
Imported and Domestic Corks*!

Byung-Ro Kim*?

ABSTRACT

This study examines the differences in structures, physical and mechanical properties between
domestic(Quercus variabilis Blume) and foreign(Quercus suber L.} corks, The results obtained are as

follows :

1. The cork tissue consists of cork cells, lenticels, sclereids and dark-brown zone, There was a
significant difference in ratio of cork cells between foreign cork(93 %) and domestic cork (87
%). The ring width and width of late cork of the foreign cork were wider than those of dom-
estic cork. But the percentage of late cork of domestic cork was richer than that of foreign
cork. The size of cork cell of foreign cork was larger by about two times than that of dom-

estic cork.

o

The density was slightly higher in domestic cork(0.22 g /cm?®) than in foreign cork(0.18

g /cm?). During first 24 hours, the amount of water absorption of the foreign cork was
greater than that of domestic cork. However, after 24 hours, the tendency was reversed. The
level of EMC was higher in domestic cork than in foreign cork, Total shrinkage in the radial
and tangential directions was larger in domestic cork than in foreign cork. In the longitudinal
direction, the tendency was reversed. There was no difference in total swelling in three

woody directions hetween the two corks.

3. The modulus of elasticity in compression in the logitudinal and tangential directions was
higher in domestic cork than in foreign cork, but the tendency was reversed in the radial di
rection. Both corks showed 95 % of recovery rate after 24 hours when they were compressed
by 0.5. There were no differences in tension strength and Brinell,s hardness between dom

estic and foreign corks.
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Photo 1. Cork cell, sclereid and dark brown
zone in cross section of cork tissue
A : Cork cell
B : Sclereid
C : Dark brown zone

Table 1. Composition of elements of outer bark{cork tissue) in cross section.

] Q. variabilis B. Q. suber L. o
Element of cork tissue Average (S. D) Average (S. D) Level of significance
Cork cell 87.2 - 93.0 - *¥1
Lenticel 9.0 (2.5) 4.6 (0.1) *!
Sclereid 0.8 (0.6} 0.6 (0.3) n. s.*?
Dark brown zone 3.0 (1.9} 1.8 (0.4) n, s.*?

*! Significant difference at 95 % level
*2 n, s, : Not significant difference at 95 % level



Table 2. Ring width and percentage of late cork for cork. (unit : mm)

Q. variabilis B.

Q. suber L. . .

Cork Average (8. D) A\}erage (S.D) Level of significance

Ring width 0.82 (0.24) 2.06 (0.83) .

Width of late cork 0.11 (0.02} 0.18 (0.08} *!

Percentage of late 14.00 (4.00) 10.60 (7.90) 1

Cork o ~ B - -
o “Sélé;u‘f;:;nt difference at 99 % level
Table 3. Dimensions of cork cell. (unit : gm)

Q. variabilis B. - Q. suber L.,
Cork (early cork) o (early cork) Level of significance
Average (S.D) Average (S.D.)

Prism height 26.3 (3.3) 4.2 (3.6) . o

Prism edge-length 13.8 (2.6) 20.5 (1.7) +

Cell wall thickness 0.6 (0.1) 1o 1.2) *!

Q. variabilis B. Q. suber L. )
Cork (late cork) N (late cork) Level of significance
Average (S.D )_i _Average (S. D) -

Prism height 6.9 (1.7) 106 (1.8) o

Prism edge-length 13.9 (1.2 20.5 (3.2) *1

Cell wall thickness 1.0 (6.1) 1.8 (.1 n.s*
! &ugnmcant difference at 99 % level
“? n, s, : Not significant difference at 95 % level
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Table 4, Densuv in oven-dry and air-dry of cork.
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(Unit : g /cm?)

] Q. variabilis E B. Q. suber L. ]

) Demr“x.sxty Average (5.D) Average (S. D)) Level of significance
Ovenry density 0.21 (0.02) 018 (0.11) i N
_Air-dry density 0.22 (0.04) 0.19 (0.11) >t

* i Significant difference at 99 % level - -

Table 5. Amount of water absorption of cork.*!

- i ] Q. variabilis Bl Aa.ﬁsuber L. o o
Element of cork tissue Average (S D. ) Average (5. D) = Level of significance

" Cross section 044 (0.00) 0.53 (0.51) o=
Radial section 0.47 (0.21) 0.49 (0.31) n. s*3
Tangential section 0.69 {0.17) 1.00 (0.04) n, s*

No sealed 2.56 (0.62) 2.58 (0.66) n, 3
~ Alcohol, no sealed 11.62 (0.9) 9 (05D nsw

1 Amount of water absorptxon after 24 hours { x 1() g /cm?)

** Sigmficant difference at §5 % level
*3 n. s. : Not significant difference at 95 % level
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i of T TRHW% TR 20C RHE5%"
o ind o:?rk Average  (S.D.) Average (8. D.} Average (5. D.)
Q. variabilis B. 4.4 (0.2) 3.6 (6.8) 8.5 (0.8)
Q. suber L., 4.0 (0.9) 3.5 (0.5) 7.7 (1.4)
_ Level of significance *3 n, s.** L 3
*K_ 20T RH65%" 20T R80%T? 20c RH100%*1
ind ijﬁrk Average (8.D.} Average (8. D) Average (§.D)
Q. variabilis Bl 6.8 (0.4) 10.7 (0.5) 16.2° (1.3)
Q. suber L. 7.1 (0.5} 9.5 (0.7 14.3 £1.3)
Level of significance n. s** *3 3

*1 Desorption
“? Adsorption
*3 Significant difference at 99 % level

*4 1 s, : Not significant difference at 95 % level
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Tabie 7. Shrinkage from green to oven-dry of Lork(

) Q. variabilis B
Direction of cork Average lS D '\* — — Level of significance
LJOﬂthhrdJn;l direction 3.2 (0.1} » 4.0 (0.2) T e
Radial direction 5.7 2.9 (1.4} *2
Tangential direction 47 3.0 (0.6} *
- Significant difference at 95 % 7}6\/:3‘1' I
? Significant difference at 99 % level
Table 8. Maximum swelling of cork (%)
T B o Q barlabllls Bl o Q suber L o »AM_‘“"TW_‘_——_M"V
Direction of cork W"A;gr—alge“ (g D ) = Average (S D) Level of significance
" Longiturdinal direction 35 (0.1) 32 (0.3) 0, 5.1
Radial direction 36 (1.1) 2.5 (0.2} n. s.
Tangenual direction 3.2 oy 37 0.7} s
*! n, s, : Not significant difference at 95 % level



Table 9. Young's modulus in compression of cork. {unit : kgf /cm?)

T Q. variabilis Bl. Q. suber L. T
Direction of cork : AV, (5D D M) AV. (5.D. D MC}M Level of significance
Longiturdinal direction 372 (82 021 T 7.41) 282 (18 0.17 5.76) !

Radial direction 148 (63 0.23 7.73) 484 (62 022 7.32) *2
Tangential direction 383 (B8 (.22 7.50) 326 (128 0.20 6.29) n, s.*3

*

Significant difference at 95 % level
*2 Significant difference at 99 % level
*3 n. s, : Not significant difference at 95 % level

Table 10. Strength in tension of cork. (unit : kgf /cm?)
rection of cork Q. variabilis Bl, Q. suber L. L
Direction of cor. AV. (S.D. D MO AV. (3.D. D MO Level of significance
Longiturdinal direction 13 (24 02 85) 15 32 02 7.9 n, s.*!

*! n. s, : Not significant difference at 95 % level
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Tabie 11. Brinell's hardness of cork.

(unit : kgf /cm?)

Q. variabilis B, Q. suber L, o
Section of cork AV (5D D MO ~AV. 5D D MO Level of significance
 Cross section 014 (011 021 84 010 (0.09 018 7.7) nsrt
Radial section 0.17 (0.03 0.22 9.3) 0.12 (005 0.17 7.9 LS.
Tangential section 0.11 (0.04 0.21 9.8) 0.18 (0.06 0.18 8.3) ns.

*! n, s. : Not significant difference at 95 % level
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