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THE DRYING PERFORMANCE AND POST-DRYING QUALITIES 

OF Eucalyptus saligna  EXPOSED TO INTERMITTENT AND 

CONTINUOUS DRYING* 
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72�,17(50,77(17�$1'�&217,18286�'5<,1*��Eucalyptus saligna�WHQGV�WR�GHYHORS�GHIHFWV�GXULQJ�
LWV�GU\LQJ�SURFHVV�� WKXV� OLPLWLQJ� LWV�XVH�DV�FRQVWUXFWLRQ�RU� IXUQLWXUH�PDWHULDO�� ,QWHUPLWWHQW�GU\LQJ��ZKLFK�
DSSOLHV�QRQ�KHDWLQJ�SKDVHV�EHWZHHQ�KHDWLQJ�SKDVHV��KDV� WKH�SRWHQWLDO� WR�RYHUFRPH�WKLV� LVVXH��7KLV�VWXG\�
HYDOXDWHG�WKH�HIIHFWV�RI ���LQWHUPLWWHQW�DQG�RQH�FRQWLQXRXV�VFKHGXOH�RQ�WKH�VSHFLHV·�GU\LQJ�SHUIRUPDQFH�DQG�
SRVW�GU\LQJ�TXDOLWLHV��7KH�UHVXOWV�VKRZHG�WKDW�WKH�ERDUGV�IURP�DOO�LQWHUPLWWHQW�VFKHGXOHV�H[KLELW�VLJQLÀFDQWO\�
VORZHU�GU\LQJ�UDWHV��IURP�����[�������KRXU�WR�������[�������KRXU��WKDQ�WKRVH�IURP�WKH�FRQWLQXRXV�VFKHGXOH�
�IURP�������[������KRXU�WR�������[�������KRXU���$OO�LQWHUPLWWHQW�VFKHGXOHV�WHQGHG�WR�GHFUHDVH�WKH�FROODSVH�
GHSWK�LQ�E. saligna�ERDUGV��WKH�DYHUDJH�YDOXH�UDQJH�RI �WKH�WKUHH�VFKHGXOHV�ZDV�������������PP��WKDQ�WKH�
FRQWLQXRXV�VFKHGXOH�GLG��WKH�DYHUDJH�YDOXH�ZDV������PP���1HYHUWKHOHVV��DSSO\LQJ�KLJKHU�WHPSHUDWXUH�WKDQ�
WKDW�XVHG� LQ� WKH�FRQWLQXRXV� VFKHGXOH��GXULQJ� WKH�KHDWLQJ�SKDVH�RI � WKH� LQWHUPLWWHQW� VFKHGXOH��SRWHQWLDOO\�
LQFUHDVHG� WKH�PRLVWXUH�JUDGLHQW�� UHVLGXDO�GU\LQJ� VWUHVV�� HQG�FKHFN� OHQJWK�� LQWHUQDO� FKHFN�SHUFHQWDJH�� DQG�
VSULQJ�GHSWK�

.H\ZRUGV��Eucalyptus saligna��GU\LQJ�SHUIRUPDQFH��GU\LQJ�GHIHFWV��LQWHUPLWWHQW�GU\LQJ��D�FRQWLQXRXV�GU\LQJ

PERFORMA DAN KUALITAS PENGERINGAN (XFDO\SWXV VDOLJQD PADA PENGERINGAN 
INTERMITEN DAN KONTINYU. (XFDO\SWXV VDOLJQD memiliki kecenderungan untuk mengalami cacat pengeringan, 
sehingga membatasi penggunaannya sebagai bahan konstruksi atau furnitur. Pengeringan intermiten, yang menerapkan fase 
pendinginan diantara fase pemanasan, berpotensi mengatasi masalah ini. Studi ini mengevaluasi pengaruh 3 skedul intermiten 
GDQ���VNHGXO�SHQJHULQJDQ�NRQWLQ\X�WHUKDGDS�SHUIRUPD�GDQ�NXDOLWDV�SHQJHULQJDQ�MHQLV�LQL��+DVLO�VWXGL�PHQXQMXNNDQ�SDSDQ�
SDSDQ�\DQJ�GLNHULQJNDQ�VHFDUD�LQWHUPLWHQ�PHPLOLNL�ODMX�SHQJHULQJDQ�OHELK�ODPEDW��GDUL�����[��-3��MDP�NH�������[����%/
MDP�� GDUL� \DQJ� GLNHULQJNDQ� VHFDUD�NRQWLQ\X� �GDUL� ������[������MDP�NH� ������[������MDP���.HGDODPDQ�NRODSV� \DQJ�
WHUEHQWXN�SDGD�SDSDQ�SDSDQ�\DQJ�GLNHULQJNDQ�VHFDUD�LQWHUPLWHQ�MXJD�OHELK�UHQGDK��������������PP��GDUL�\DQJ�GLNHULQJNDQ�
VHFDUD�NRQWLQ\X� ������PP���:DODXSXQ�GHPLNLDQ�� SHQHUDSDQ� VXKX�SHQJHULQJDQ� \DQJ� OHELK� WLQJJL� SDGD� WHNQLN� LQWHUPLWHQ�
dibandingkan dengan yang diterapkan pada teknik kontinyu berpotensi meningkatkan gradien kadar air, stress akhir 
SHQJHULQJDQ��SDQMDQJ�SHFDK�XMXQJ��SHUVHQWDVH�SHFDK�GDODP�GDQ�NHGDODPDQ�SHOHQJNXQJDQ�ND\X�DUDK�OHEDU�VHSDQMDQJ�ND\X�

Kata kunci: (XFDO\SWXV VDOLJQD, performa pengeringan, cacat pengeringan, pengeringan intermiten, pengeringan kontinyu
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I.  INTRODUCTION

Eucalyptus saligna� RU� 6\GQH\� EOXH� JXP� LV� D�

VSHFLHV� WKDW� EHORQJV� WR� WKH�(XFDO\SWXV� JHQXV��

D�QDWLYH� WR�$XVWUDOLD��ZKLFK� LV� LQFOXGHG� LQ� WKH�

0\UWDFHDH� IDPLO\� �(ODLHE� HW� DO��� ������� 7KH�

VSHFLHV�KDV�QRZ�EHHQ�JURZQ�RXWVLGH�$XVWUDOLD��

LQFOXGLQJ� LQ�&KLQD�� 7XQLVLD�� %UD]LO�� DQG�&RVWD�

5LFD� �$ULDV�$JXLODU� HW� DO��� ������ %HOWUDPH� HW�

DO��� ������ GH�&DVWUR� HW� DO��� ������(ODLHE� HW� DO���

������<DQJ�	�/LX���������,W�LV�PDLQO\�FXOWLYDWHG�

IRU�PHHWLQJ� WKH�FRQVXPHU�GHPDQG�RQ�WLPEHU��

SXOS�DQG�HVVHQWLDO�RLOV�ZKLFK�FRQWDLQ�PHGLFLQDO�

FRPSRXQGV��(ODLHE�HW�DO���������/XtV��1LVJRVNL��

	�.OLW]NH��������<DQJ�	�/LX���������

$�FRPPRQ�LVVXH�RIWHQ�HQFRXQWHUHG�GXULQJ�

WKH� XWLOL]DWLRQ� RI � DQ\� (XFDO\SWXV� VSHFLHV��

LQFOXGLQJ�E. saligna�� LV� WKH� GLIÀFXOWLHV� LQ� WKHLU�

GU\LQJ� SURFHVV�� 'XH� WR� LWV� ORZ� SHUPHDELOLW\��

VORZ�GU\LQJ��WKH�GHYHORSPHQW�RI �KLJK�PRLVWXUH�

JUDGLHQWV� DQG� FROODSVH� RIWHQ� REVHUYHG� LQ� WKH�

PDMRULW\� RI � (XFDO\SWXV� VSHFLHV� �3DVVDULQL� 	�

+HUQDQGH]�� ������ <XQLDUWL�� 2]DUVND�� %URGLH��

+DUULV��	�:DXJK���������E. saligna�HYHQ�GHYHORSV�

FROODSVH�DW�ORZ�WHPSHUDWXUH����°&��DQG�SRVVHVHV�

D�ORZHU�FROODSVH�WKUHVKROG�WHPSHUDWXUH�WKDQ�E��

regnans� GRHV� �<XQLDUWL� HW� DO��� ������� %HFDXVH� LW�

WHQGV�WR�GHYHORS�GU\LQJ�GHIHFWV��VXFK�DV�LQWHUQDO�

FKHFNLQJ�� FROODSVH� DQG� VKULQNDJH�� SRVW�GU\LQJ�

UHFRYHU\� LV� UHFRUGHG� VWLOO� ORZ� �(ODLHE� HW� DO���

�������7KLV�SKHQRPHQRQ�FRXOG�IXUWKHU�OLPLW�LWV�

XVH�DV�FRQVWUXFWLRQ�RU�IXUQLWXUH�PDWHULDOV��

$� UHYLHZ� FRPSRVHG� E\� <DQJ� DQG� /LX�

�������KDV�SURSRVHG� LQWHUPLWWHQW�GU\LQJ�DV�DQ�

DOWHUQDWLYH�WHFKQLTXH�FDQ�EH�RSWHG�WR�LPSURYH�

WKH�GU\LQJ�TXDOLW\�RI �VHYHUDO�(XFDO\SWXV�VSHFLHV��

7KH�PHWKRG�ZDV�ÀUVWO\�DSSOLHG�LQ�HQKDQFLQJ�WKH�

TXDOLW\�RI �VHYHUDO�IRRG�FURSV��L�H��SDGG\��RQLRQ��

VR\EHDQ��HWF���$OODI �HW�DO���������*ROPRKDPPDGL��

)RURXJKL�GDKU�� 5DMDEL�KDPDQHK�� 6KRMDPRUDGL��

	� +DVKHPL�� ������ 3DUN�� +DQ�� .DQJ�� 	� <RR��

������7DNRXJQDGL��%RUR]H��	�$]RXPD���������

,W� ZRUNV� E\� LQWURGXFLQJ� UHJXODU� LQWHUUXSWLRQ�

GXULQJ� WKH� GU\LQJ� SURFHVV� �$OODI � HW� DO��� ������

<DQJ�	�/LX���������'XH� WR� WKLV�SHULRGLF�QRQ�

KHDWLQJ�FRQGLWLRQ�� �PRUH�XQLIRUP�GLVWULEXWLRQ�

RI �PRLVWXUH� FRQWHQW� DQG� VWUHVV� UHOD[DWLRQ� DUH�

H[SHFWHG� WR� RFFXU� LQ� WKH� LQWHUQDO� SDUW� RI � WKH�

ZRRG��<DQJ�	�/LX����������

8S� WR� QRZ�� VWXGLHV� RQ� WKH� DSSOLFDWLRQ� IRU�

LQWHUPLWWHQW�GU\LQJ� IRU�ZRRG�� LQ�SDUWLFXODU�� WR�

PLQLPL]H�WKH�WHQGHQF\�SRVVHVVHG�E\�E. saligna 

WR�GHYHORS�GU\LQJ�GHIHFWV�KDYH�QRW�UHFHLYHG�DQ\�

DWWHQWLRQ��7KHUHIRUH�� WKLV� VSHFLÀF�VWXG\�DLPHG�

WR�H[DPLQH�WKH�HIÀFDF\�RI �YDULRXV�LQWHUPLWWHQW�

FRQGLWLRQV� LQ� UHGXFLQJ� WKH� GHYHORSPHQW�

RI � GU\LQJ� GHIHFWV� DQG� DOVR� FRPSDUH� LWV�

effectiveness with the continuous schedules on 

ERWK� LPSURYLQJ� WKH� GU\LQJ� SHUIRUPDQFH� DQG�

SRVW�GU\LQJ�TXDOLW\�RI �E. saligna�

II. MATERIAL AND METHOD

A. Study Site and Materials 

7KH� VWXG\� ZDV� FRQGXFWHG� LQ� WKH� %XUQOH\�

FDPSXV�� WKH� 8QLYHUVLW\� RI � 0HOERXUQH�� IURP�

-DQXDU\������WR�6HSWHPEHU�������7KH�SULPDU\�

PDWHULDO�XVHG�IRU�WKLV�H[SHULPHQW�ZDV�E. saligna 

ERDUGV�ZLWK�RULJLQDO� OHQJWK�ZDV�����PP��7ZR�

ELVFXLWV�� VL]LQJ� ���PP�ZLGWK��ZHUH� WDNHQ� DW� D�

GLVWDQFH� RI � ��� PP� IURP� ERWK� HQGV� RI � HDFK�

ERDUG��7KHVH�ELVFXLWV�ZHUH�XVHG� WR�GHWHUPLQH�

WKH�LQLWLDO�PRLVWXUH�FRQWHQW�RI �HDFK�ERDUG��$OO�

ERDUGV� ZHUH� HQG� VHDOHG� ZLWK� VLOLFRQH� VHDODQW�

DQG�DOXPLQLXP�IRLOV�EHIRUH�WKH�GU\LQJ�SURFHVV��

(DFK� ERDUG� ZDV� DOVR� PDUNHG� IROORZLQJ� WKH�

SDWWHUQ� VKRZQ� LQ� )LJXUH� �� EHORZ�� 7KH� GHVLJQ�

ZDV� ODWHU�XVHG�DV�JXLGDQFH�IRU�FXWWLQJ�SURFHVV�

RI � VDPSOHV� IRU� PHDVXULQJ� UHVLGXDO� GU\LQJ�

VWUHVV�� REVHUYLQJ� LQWHUQDO� FKHFNV� DQG� FROODSVH��

7KH� H[SHULPHQW� ZDV� FDUULHG� RXW� XVLQJ� WKUHH�

GU\LQJ�NLOQV�LQ�WKH�FDUSHQWU\�ZRUNVKRS��%XUQOH\�

FDPSXV�� WKH� 8QLYHUVLW\� RI � 0HOERXUQH�� 2WKHU�

HTXLSPHQW�DQG� WRROV�XVHG�IRU� WKLV�H[SHULPHQW�

ZHUH� EDQGVDZV�� ULS�VDZ�� RYHQ�� VFDOH�� GLJLWDO�

FDOOLSHU��DQG�D�PRLVWXUH�PHWHU�

B. Methods 

7KH� VWXG\� DSSOLHG� WKUHH� LQWHUPLWWHQW�

schedules and one continuous schedule as 

IROORZ�

�L�� ,QWHUPLWWHQW����KHDWLQJ�SKDVH� IRU� ���KRXUV�

DW� ��°&� DQG� UHODWLYH� KXPLGLW\� RI � �����

IROORZHG� E\� QRQ�KHDWLQJ� DW� DPELHQW�

FRQGLWLRQ� IRU� ��� KRXUV� �FRQGHQVHG� DV�

��°&��������+���1+��
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7KH�'U\LQJ�3HUIRUPDQFH�DQG�3RVW�'U\LQJ�4XDOLWLHV�RI �Eucalyptus saligna�����������������������.DUQLWD�<XQLDUWL�HW�DO��

�LL�� ,QWHUPLWWHQW����KHDWLQJ�SHULRG�KHDWLQJ�SKDVH�

IRU����KRXUV�DW���°&�DQG�UHODWLYH�KXPLGLW\�

RI � ����� IROORZHG� E\� QRQ�KHDWLQJ� DW�

DPELHQW�FRQGLWLRQ�IRU����KRXUV��FRQGHQVHG�

DV���°&��������+���1+��

(iii) ,QWHUPLWWHQW� ��� KHDWLQJ� SKDVH� IRU� �� KRXUV�

DW� ��°&� DQG� UHODWLYH� KXPLGLW\� RI � �����

IROORZHG� E\� QRQ�KHDWLQJ� DW� DPELHQW�

FRQGLWLRQ� IRU� ��� KRXUV� �FRQGHQVHG� DV�

��°&�������+���1+��

(iv) &RQWLQXRXV� GU\LQJ� DW� ��°&� DQG� UHODWLYH�

KXPLGLW\�RI �������FRQGHQVHG�DV���°&�����

)RU� DOO� LQWHUPLWWHQW� VFKHGXOHV�� WKH� KHDWLQJ�

SKDVH�ZDV�FDUULHG�RXW�GXULQJ� WKH�GD\�� DQG� WKH�

QRQ�KHDWLQJ�SKDVH�ZDV�FDUULHG�RXW�DW�QLJKW��7KH�

IDQ�VSHHG�ZDV�����USP��RU�HTXDO� WR����*+]��

IRU�ERWK�SKDVHV��)RU�FRQWLQXRXV�VFKHGXOH�� WKH�

DLU�YHORFLW\�DSSOLHG�ZDV����*K]��IDQ�VSHHG�RI �

���� USP��� (DFK� VFKHGXOH� ZDV� FDUULHG� RXW� LQ�

GLIIHUHQW�NLOQV�

$SSUR[LPDWHO\� WKUHH� UXQV�ZHUH� DSSOLHG� IRU�

HDFK� VFKHGXOH�� H[FHSW� IRU� LQWHUPLWWHQW� RQH�

ZKLFK�RQO\� DSSOLHG� WZR� UXQV��7KH�QXPEHU�RI �

ERDUGV�XVHG�ZDV����IRU�HDFK�UXQ��H[FHSW�IRU�WKH�

�UG�UXQ�RI �WKH�FRQWLQXRXV�VFKHGXOH�����ERDUGV���

7KH� ERDUGV�ZHUH� VWDFNHG� XVLQJ� WKH� DVVLVWDQFH�

RI ����PP�WKLFN�ZRRGHQ�VWLFNHUV��%DIÁHV�ZHUH�

SODFHG�RQ�WKH�WRS�DQG�LQ�IURQW�RI �WKH�VWDFN�WR�

DYRLG� H[FHVVLYH� DLUÁRZ�DURXQG� WKRVH� VHFWLRQV��

7KH� ERDUGV� ZHUH� ZHLJKHG� GDLO\� DIWHU� HDFK�

KHDWLQJ�DQG�QRQ�KHDWLQJ�SKDVHV�� H[FHSW� LQ� WKH�

ZHHNHQG�� $IWHU� DOO�� ERDUGV� UHDFKHG� WKH� ÀQDO�

PRLVWXUH�FRQWHQW�UDQJH�RI ���²�����WKH�GU\LQJ�

ZDV� VWRSSHG�� $� ���PP� WKLFN� ELVFXLW� ZDV� FXW�

IURP� WKH� PLGGOH� RI � HDFK� ERDUG� DQG� IXUWKHU�

used to correct the moisture content values of  

WKH�UHODWHG�ERDUG�

C. Analysis

7KH�SDUDPHWHUV�REVHUYHG�IURP�HDFK�GU\LQJ�

VFKHGXOH�DUH�

�L�� 'U\LQJ� SHUIRUPDQFH� SDUDPHWHUV� ZKLFK�

ZHUH�GU\LQJ�UDWH�DQG�WLPH��7KH�GU\LQJ�UDWH�

ZDV�GHWHUPLQHG�E\�ÀUVWO\�WUDQVIRUPLQJ�WKH�

PRLVWXUH�UHGXFWLRQ�GDWD�IRU�HDFK�ERDUG�LQWR�

WKHLU� QDWXUDO� ORJDULWKP� YDOXHV�� (DFK� GDWD�

VHW� IURP�HDFK�ERDUG�ZDV� WKHQ�SORWWHG� LQ�D�

JUDSK�ZLWK� [�D[LV� UHSUHVHQWHG� WLPH� �KRXU���

DQG� \�D[LV� UHSUHVHQWHG� PRLVWXUH� FRQWHQW�

�����$�OLQHDU�HTXDWLRQ�ZDV�WKHQ�DSSOLHG�WR�

HDFK�ÀJXUH��7KH�GU\LQJ�UDWH�IRU�HDFK�ERDUG�

ZDV�WKH�VORSH�RI �WKH�OLQHDU�HTXDWLRQ��'U\LQJ�

WLPH�ZDV�PHDVXUHG� IURP� WKH� VWDUWLQJ� WLPH�

RI �WKH�GU\LQJ�SURFHVV�WR�WKH�WLPH�ZKHQ�WKH�

DYHUDJH� ÀQDO� PRLVWXUH� FRQWHQW� RI � DOO� WKH�

ERDUGV�ZDV�DSSUR[LPDWHO\���²����

�LL��3RVW� GU\LQJ� TXDOLW\� SDUDPHWHUV� IROORZHG�

WKRVH�GHVFULEHG�LQ�$XVWUDOLDQ�VWDQGDUG�$6�

1=6�����������WR�DVVHVV�WKH�IXUQLWXUH�DQG�

MRLQHU\�JUDGH�SURGXFWV�ZKLFK�ZHUH�PRLVWXUH�

JUDGLHQW�� UHVLGXDO� GU\LQJ� VWUHVV�� FKHFNLQJ�

�VXUIDFH� FKHFN�� HQG� FKHFN�� DQG� LQWHUQDO�

FKHFN��� GLVWRUWLRQ� �ERZ�� VSULQJ�� WZLVW�� DQG�

FXSSLQJ��DQG�FROODSVH��([FHSW�IRU�GLVWRUWLRQ��

Remarks: 1 - Final moisture content biscuit; 2 - Drying stress sample (DS); 3 - Prong test sample

  B, C, D, DS - Internal check observation; A, D, DS – Collapse observation

Figure 1. Observation and cutting pattern for each dried board
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WKH� DVVHVVPHQW� DQG� FODVVLÀFDWLRQ� IRU� WKH�

RWKHU� SDUDPHWHUV� IROORZHG� WKH� SURFHGXUHV�

GHVFULEHG� LQ� $6�1=6� ����������� 7KH�

DVVHVVPHQW�DQG�FODVVLÀFDWLRQ�IRU�GLVWRUWLRQ�

IROORZHG� WKH� PHWKRGV� GHVFULEHG� LQ� $6�

1=6������������

2QH�ZD\�DQDO\VLV�RI �YDULDQFH��$129$��ZDV�

FDUULHG�RXW�WR�H[DPLQH�WKH�VLJQLÀFDQW�HIIHFW�RI �

GLIIHUHQW� LQWHUPLWWHQW� DQG� FRQWLQXRXV� GU\LQJ�

VFKHGXOHV�RQ�WKH�GU\LQJ�UDWH��PRLVWXUH�JUDGLHQW�

DQG� UHVLGXDO� GU\LQJ� VWUHVV� VHSDUDWHO\�� %HIRUH�

WKDW��D�QRUPDOLW\�WHVW�ZDV�H[HFXWHG��L�H��6KDSLUR�

:LON�� ,I � WKH� QRUPDOLW\� WHVW� UHVXOW� PHHWV� WKH�

UHTXLUHPHQW��LQGLFDWHG�E\�D�SUREDELOLW\�YDOXH�RI �

PRUH� WKDQ� ������� WKHQ� WKH� JHQHUDO� SDUDPHWULF�

$129$� WHVW� ZDV� H[HFXWHG�� 2WKHUZLVH�� GDWD�

WUDQVIRUPDWLRQ�PLJKW�EH� UHTXLUHG�� DQG�D�QRQ�

SDUDPHWULF� $129$� WHVW� ZDV� DSSOLHG�� L�H��

.UXVNDO�:DOOLV�� )ROORZLQJ� WHVW�� VXFK� DV� 7XNH\�

�IRU�SDUDPHWULF�SURFHGXUH��DQG�0DQQ�:KLWQH\�

8� �IRU� QRQ�SDUDPHWULF�PHWKRG���ZHUH� XVHG� LI �

WKH�SUHYLRXV�$129$�WHVWV�VKRZHG�VLJQLÀFDQW�

UHVXOWV��7KH�QXOO�K\SRWKHVLV�IRU�HDFK�SDUDPHWHU�

ZDV� DOO� GU\LQJ� VFKHGXOHV� KDG� QR� VLJQLÀFDQW�

HIIHFW�RQ�WKH�GU\LQJ�UDWH��PRLVWXUH�JUDGLHQW�DQG�

UHVLGXDO�GU\LQJ�VWUHVV��2WKHU�SRVW�GU\LQJ�TXDOLW\�

SDUDPHWHUV� ZHUH� WDEXODWHG�� SUHVHQWHG� LQWR�

JUDSKV�DQG�DQDO\VHG�GHVFULSWLYHO\�

III.  RESULT AND DISCUSSION

A. Drying Rate and Time

7DEOH� �� VKRZV� WKH� GU\LQJ� UDWH� IURP� DOO�

LQWHUPLWWHQW� VFKHGXOHV� UDQJHG� IURP� ����[�����

��KRXU�WR�������[�������KRXU��VORZHU�WKDQ�WKDW�

RI � WKH� FRQWLQXRXV� GU\LQJ�ZKLFK� UDQJHG� IURP�

������[�������KRXU�WR�������[�������KRXU��$OO�

LQWHUPLWWHQW� VFKHGXOHV� UHTXLUHG� D� ORQJHU� WLPH�

����²����� KRXUV�� WKDQ� WKH� FRQWLQXRXV� GU\LQJ�

Table 1.Average drying rate (/hour) and time (hour) of intermittent and continuous drying of E. saligna
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GLG�����������KRXUV��WR�GU\�E. saligna to reach 

PRLVWXUH�FRQWHQW���������

)XUWKHU� $129$� VKRZHG� WKDW� WKH� GU\LQJ�

VFKHGXOHV� VLJQLÀFDQWO\� DIIHFWHG� WKH� GU\LQJ�

UDWH�� $� VXEVHTXHQW� WHVW� VKRZHG� WKDW� WKH�

GU\LQJ�UDWH�EHWZHHQ�WKH�LQWHUPLWWHQW�VFKHGXOHV�

DQG� FRQWLQXRXV� VFKHGXOHV� ZDV� VLJQLÀFDQWO\�

GLIIHUHQW�� EXW� QRW� EHWZHHQ� WKH� LQWHUPLWWHQW�

VFKHGXOHV���DQG����$SSHQGL[�����7KH�VLJQLÀFDQW�

GLIIHUHQFH�EHWZHHQ�LQWHUPLWWHQW�DQG�FRQWLQXRXV�

VFKHGXOHV�ZDV�GXH�WR�WKH�XQLQWHUUXSWHG�KHDWLQJ�

FRQGLWLRQ� LQ� WKH� FRQWLQXRXV� GU\LQJ�� ZKLFK�

caused the wood to dry faster than those from 

WKH�LQWHUPLWWHQW�VFKHGXOH�

B. Moisture Gradient

)LJXUH� �� VKRZV� WKH� ERDUGV� IURP� WKH�

LQWHUPLWWHQW� VFKHGXOH� �� KDG� WKH� KLJKHVW�

)LJXUH����$YHUDJH�PRLVWXUH�JUDGLHQW��EHWZHHQ�WKH�FDVH�DQG�FRUH��LQ�E. saligna H[SRVHG�WR�WKH�LQWHUPLWWHQW�

DQG�FRQWLQXRXV�GU\LQJ�VFKHGXOHV

Figure 3. Average residual stress (%) in E. saligna exposed to the intermittent and 

continuous drying schedules
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����������DQG�VFKHGXOH���KDG�WKH� ORZHVW�YDOXH�

��������� RI � PRLVWXUH� JUDGLHQW�� 7KH� XVH� RI �

KLJKHU� WHPSHUDWXUH� GXULQJ� WKH� SUDFWLFH� RI �

LQWHUPLWWHQW�VFKHGXOH��� WKDQ� WKDW�XVHG�IRU� WKH�

LQWHUPLWWHQW� VFKHGXOH� �� SRVVLEO\� FRQWULEXWHG�

WR�WKLV�UHVXOW��)XUWKHU�$129$�FRQÀUPHG�WKDW�

GLIIHUHQW�GU\LQJ�VFKHGXOHV�VLJQLÀFDQWO\�DIIHFWHG�

WKH�PRLVWXUH�JUDGLHQW�YDOXHV��$SSHQGL[����

C. Residual Drying Stress

)LJXUH���VKRZV�WKH�ERDUGV�VXEMHFWHG�WR�WKH�

LQWHUPLWWHQW� VFKHGXOH� �� GHYHORSHG� WKH�KLJKHVW�

DYHUDJH� UHVLGXDO� GU\LQJ� VWUHVV� ��������� 7KH�

UHVXOW�ZDV�XQH[SHFWHG�DQG�DVVXPHG�WR�EH�GXH�

WR�WKH�KLJK�WHPSHUDWXUH�XVHG�IRU�WKLV�VFKHGXOH��

2Q�WKH�RWKHU�KDQG�� WKH� ORZHVW�UHVLGXDO�GU\LQJ�

VWUHVV�� ������� ZDV� IRXQG� IRU� WKH� ERDUGV�

H[SRVHG� WR� WKH� LQWHUPLWWHQW� VFKHGXOH� ��� 7KH�

ERDUGV� IURP� WKH� FRQWLQXRXV� GU\LQJ� VFKHGXOH�

DOVR� JHQHUDWHG� WKH� VDPH� UHVLGXDO� GU\LQJ� VWUHVV�

GHJUHH��7KLV�UHVXOW�LPSOLHV�WKDW�GU\LQJ�E. saligna 

with either continuous or intermittent schedule 

�� ZLOO� SURGXFH� WKH� VDPH� GHJUHH� RI � UHVLGXDO�

GU\LQJ�VWUHVV��)XUWKHU�$129$�FRQÀUPHG�WKDW�

WKH� GHJUHH� RI � UHVLGXDO� VWUHVV�ZDV� VLJQLÀFDQWO\�

DIIHFWHG� E\� WKH� GU\LQJ� VFKHGXOHV� DSSOLHG�

�$SSHQGL[����

D. Checking

Surface check

)LJXUH���VKRZV�WKH�DYHUDJH�DIIHFWHG�DUHD�GXH�

WR�VXUIDFH�FKHFNV�DQG�WKH�SHUFHQWDJH�RI �ERDUGV�

DIIHFWHG� E\� WKLV� GHIHFW� IURP� WKH� LQWHUPLWWHQW�

DQG� FRQWLQXRXV�GU\LQJ� VFKHGXOHV��7KH� VXUIDFH�

FKHFNV�ZHUH�QRW�IRXQG�LQ�WKH�ERDUGV�IURP�WKH�

LQWHUPLWWHQW� VFKHGXOH� ��� 7KH� KLJKHVW� DIIHFWHG�

DUHD�GXH�WR�WKH�VXUIDFH�FKHFN�ZDV�REVHUYHG�LQ�

WKH� ERDUGV� IURP� WKH� LQWHUPLWWHQW� VFKHGXOH� ��

���������

1HYHUWKHOHVV�� WKH� KLJKHVW� SHUFHQWDJH� RI �

ERDUGV�DIIHFWHG�E\�WKH�VXUIDFH�FKHFN�ZDV�IURP�

WKH�FRQWLQXRXV�GU\LQJ�VFKHGXOH��DSSUR[LPDWHO\�

������� RI � WKH� ERDUGV� REVHUYHG��� 7KLV� UHVXOW�

ZDV�SRVVLEO\�GXH�WR�WKH�XQLQWHUUXSWHG�KHDWLQJ�

FRQGLWLRQ� GXULQJ� WKH� FRQWLQXRXV� GU\LQJ�� 7KLV�

FRQWLQXRXV� KHDWLQJ� FRQGLWLRQ� GLG� QRW� SURYLGH�

VXIÀFLHQW�PRPHQWXP�IRU�PRLVWXUH�HTXDOL]DWLRQ�

EHWZHHQ� WKH� VXUIDFH� DQG� WKH� LQWHULRU� RI � WKH�

ZRRG�� 7KH� VXUIDFH� NHSW� GU\LQJ� ZKLOVW� WKH�

LQWHULRU� VHFWLRQ� RI � WKH� ZRRG� ZDV� VWLOO� ZHW��

UHVXOWLQJ�LQ�PRUH�VXUIDFH�FKHFNV�

7KH� LQWHUPLWWHQW� VFKHGXOH� ��� RQ� WKH� RWKHU�

KDQG�� SURGXFHG� WKH� ORZHVW� SHUFHQWDJH� RI �

ERDUGV� DIIHFWHG� E\� VXUIDFH� FKHFN� ���������

)LJXUH����7KH�DIIHFWHG�DUHD�E\�VXUIDFH�FKHFN��D��DQG�WKH�SHUFHQWDJH�RI �E. saligna�ERDUGV�ZLWK�WKLV�GHIHFW��E��

IURP�WKH�LQWHUPLWWHQW�DQG�FRQWLQXRXV�GU\LQJ�VFKHGXOHV

(a) �E�
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DQG� WKH� ORZHVW� DIIHFWHG�DUHD� ������7KLV� UHVXOW�

ZDV� SRVVLEO\� GXH� WR� WKH� ORQJ� QRQ�KHDWLQJ�

SHULRG� GXULQJ� WKH� LQWHUPLWWHQW� VFKHGXOH� ���

ZKLFK� SURYLGH� UHFRYHU\� WLPH� IRU� WKH� ERDUGV�

WR� UHOLHYH� VXUIDFH� FKHFNV��7KLV� UHVXOW� LQGLFDWHV�

WKDW� SDUWLFXODU� LQWHUPLWWHQW� GU\LQJ� VFKHGXOH� LV�

SRWHQWLDO� WR� UHGXFH� WKH� WHQGHQF\�RI �E. saligna 

WR� GHYHORS� VXUIDFH� FKHFNV� GXULQJ� LWV� GU\LQJ�

SURFHVV�

End check

)LJXUH� �� VKRZV� WKH� KLJKHVW� DYHUDJH� OHQJWK�

RI � HQG� FKHFNV� LQ� WKH� ERDUGV� ZDV� IURP� WKH�

LQWHUPLWWHQW�VFKHGXOH��������PP���7KH�DYHUDJH�

OHQJWKV�RI �HQG�FKHFNV� LQ� WKH�ERDUGV�IURP�WKH�

other intermittent schedules were lower than 

WKDW�IURP�WKH�FRQWLQXRXV�GU\LQJ�VFKHGXOH��7KLV�

UHVXOW�LQGLFDWHV�WKDW�VHYHUDO�LQWHUPLWWHQW�GU\LQJ�

VFKHGXOHV� KDYH� WKH� SRWHQWLDO� WR� UHGXFH� WKH�

(a) �E�

)LJXUH����(QG�FKHFN�OHQJWK��D��DQG�WKH�SHUFHQWDJH�RI �E. saligna�ERDUGV�ZLWK�HQG�FKHFNV��E��IURP�WKH�

LQWHUPLWWHQW�DQG�FRQWLQXRXV�GU\LQJ�VFKHGXOHV

(a) �E�

)LJXUH����,QWHUQDO�FKHFN�GHJUHH����DIIHFWHG�DUHD���D��DQG�WKH�SHUFHQWDJH�RI �E. saligna�ERDUGV�ZLWK�WKLV�

GHIHFW��E��IURP�WKH�LQWHUPLWWHQW�DQG�FRQWLQXRXV�GU\LQJ�VFKHGXOHV

7KH�'U\LQJ�3HUIRUPDQFH�DQG�3RVW�'U\LQJ�4XDOLWLHV�RI �Eucalyptus saligna�����������������������.DUQLWD�<XQLDUWL��HW�DO��
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tendency of  E. saligna� WR� GHYHORS� HQG� FKHFNV�

GXULQJ�LWV�GU\LQJ�SURFHVV�

1HYHUWKHOHVV��HQG�FKHFNV�RQO\�DIIHFWHG�������

RI �WKH�ERDUGV�XVHG�LQ�WKH�WULDO�RI �LQWHUPLWWHQW�

VFKHGXOH����7KH�KLJKHVW�SHUFHQWDJH�RI �ERDUGV�

DIIHFWHG�E\�HQG�FKHFNV�ZDV�IURP�WKH�FRQWLQXRXV�

GU\LQJ�VFKHGXOH��$SSUR[LPDWHO\��������RI �WKH�

ERDUGV� VXEMHFWHG� WR� WKH� FRQWLQXRXV� WULDO�ZHUH�

IRXQG�ZLWK�HQG�FKHFNV�

Internal check

7KH� VWXG\� IRXQG� WKDW� WKDW� WKH� ORQJLWXGLQDO�

GLUHFWLRQ� RI � WKH� LQWHUQDO� FKHFNV� FRPPRQO\�

ODLG� DORQJ� WKH� ZRRG� UD\� RU� SHUSHQGLFXODU� WR�

WKH� JURZWK� ULQJ�� )LJXUH� �� IXUWKHU� VKRZV� WKH�

SHUFHQWDJH� RI � ERDUGV� DIIHFWHG� E\� LQWHUQDO�

FKHFNV� LQ� WKH� ERDUGV� IURP� DOO� LQWHUPLWWHQW�

GU\LQJ�VFKHGXOHV�ZDV�ORZHU�WKDQ�WKDW�IURP�WKH�

FRQWLQXRXV� GU\LQJ� VFKHGXOH� ���������� 7KLV�

UHVXOW� LQGLFDWHV� WKDW� WKH� LQWHUPLWWHQW� GU\LQJ�

KDV� WKH� SRWHQWLDO� WR� UHGXFH� WKH� WHQGHQF\� RI �

E. saligna� WR� GHYHORS� LQWHUQDO� FKHFNV� GXULQJ�

LWV� GU\LQJ� SURFHVV�� 1HYHUWKHOHVV�� WKH� KLJKHVW�

DYHUDJH�FURVV�VHFWLRQ� ORVV�GXH�WR�WKH�SUHVHQFH�

RI � LQWHUQDO� FKHFNV� ZDV� IRXQG� IRU� WKH� ERDUGV�

IURP� WKH� LQWHUPLWWHQW� VFKHGXOH� �� ���������

3KRQHWLS� ������� UHFRPPHQGHG� XVLQJ� DQ�

LPDJLQJ�VRIWZDUH�WR�TXDQWLI\�WKH�FURVV�VHFWLRQ�

ORVV�LQVWHDG�RI �WKH�FDOOLSHU�PHWKRG�LQWURGXFHG�

LQ�$XVWUDOLDQ�1HZ�=HDODQG�6WDQGDUG�$6�1=6�

�����������+H�DUJXHG�WKDW�WKH�LPDJLQJ�VRIWZDUH�

WHFKQLTXH� FDSWXUHG� WKH� RULJLQDO� VKDSH� RI � WKH�

LQWHUQDO�FKHFN�EHWWHU�WKDQ�WKH�FDOOLSHU�PHWKRG��

+LV� VWXG\� IRXQG� WKDW� XVLQJ� LPDJLQJ� VRIWZDUH�

WHFKQLTXH�UHVXOWHG� LQ�D�VPDOOHU�ÀJXUH�WKDQ�WKH�

FDOOLSHU�PHWKRG� GLG��+RZHYHU�� LW� VWLOO� KDV� OHVV�

HIIHFW�RQ�WKH�JUDGLQJ�FODVVLÀFDWLRQ�RI �WKH�ZRRG�

DFFRUGLQJ�WR�WKH�UHIHUHHG�VWDQGDUG�

)XUWKHUPRUH�� UHYLHZ�RI �)LJXUHV����� VKRZV�

WKDW�WKH�LQWHUQDO�FKHFNV�ZHUH�WKH�GRPLQDQW�W\SH�

of  defect found for E. saligna�UHJDUGOHVV�RI �WKH�

GU\LQJ� VFKHGXOH� XVHG��7KH� QXPEHU� RI � ERDUGV�

DIIHFWHG�E\�RWKHU�FKHFNV�IURP�DOO�VFKHGXOHV�ZDV�

ORZHU� WKDQ� WKRVH� DIIHFWHG� E\� LQWHUQDO� FKHFNV��

2I �DOO�WKH�WKUHH�FKHFN�W\SHV��WKH�LQWHUQDO�FKHFN�

LV� SRVVLEO\� WKH�PRVW� VLJQLÀFDQW� GHIHFW� GXH� WR�

LWV�FRQFHDOHG�QDWXUH��7KH�SUHVHQFH�RI � LQWHUQDO�

FKHFNV� LV� RIWHQ� RQO\� UHYHDOHG� DIWHU� WKH� GU\LQJ�

SURFHVV� HQGV�RU�GXULQJ� IXUWKHU�PDQXIDFWXULQJ�

SURFHVVLQJ��'XH�WR�LWV�SUHVHQFH��WKH�LQGXVWU\�LV�

SRVVLEO\�QRW�DEOH�WR�XWLOL]H�WKH�DIIHFWHG�ERDUGV�

IRU�KLJK�TXDOLW\�SURGXFWV�

E. Distortion

)LJXUH���VKRZV�WKH�DYHUDJH�YDOXH�RI �FXSSLQJ��

ERZ�� VSULQJ� DQG� WZLVW� GHYHORSHG� LQ�E. saligna 

ERDUGV� IURP� WKH� LQWHUPLWWHQW� DQG� FRQWLQXRXV�

GU\LQJ�VFKHGXOHV��%RDUGV�IURP�WKH�FRQWLQXRXV�

)LJXUH����&XSSLQJ��ERZ��VSULQJ�DQG�WZLVW�LQ�E. saligna�ERDUGV�IURP�WKH�LQWHUPLWWHQW�

DQG�FRQWLQXRXV�GU\LQJ�VFKHGXOHV
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GU\LQJ�VFKHGXOH�KDG�D�KLJKHU�DYHUDJH�GHSWK�RI �

WZLVW� ������PP���ERZ�������PP��DQG�FXSSLQJ�

������ PP�� WKDQ� WKRVH� IURP� WKH� LQWHUPLWWHQW�

GU\LQJ� VFKHGXOHV� �)LJXUH� ���� 7KLV� UHVXOW� ZDV�

SRVVLEO\�GXH�WR�LQWHUUXSWHG�KHDWLQJ�FRQGLWLRQ�LQ�

WKH�LQWHUPLWWHQW�GU\LQJ�VFKHGXOH��ZKLFK�DOORZHG�

PRLVWXUH� UHGLVWULEXWLRQ� LQ� WKH� ZRRG�� 7KH�

KLJKHVW�VSULQJ��RQ�WKH�RWKHU�KDQG��ZDV�REVHUYHG�

LQ�WKH�ERDUGV�IURP�WKH�LQWHUPLWWHQW�VFKHGXOH���

������PP���)LJXUH�����7KH�ORZHVW�VSULQJ�GHSWK�

ZDV� IRXQG� IRU� WKH� ERDUGV� IURP� LQWHUPLWWHQW�

VFKHGXOH��������PP���)LJXUH�����

)LJXUH� �� VKRZV� WKH� SHUFHQWDJH� RI � ERDUGV�

DIIHFWHG� E\� HDFK� GLVWRUWLRQ� W\SH� IURP�

LQWHUPLWWHQW� DQG� FRQWLQXRXV� GU\LQJ� VFKHGXOHV��

7KH�WZLVW�ZDV�QRW�RQO\�WKH�GLVWRUWLRQ�W\SH�ZLWK�

WKH� KLJKHVW� GHJUHH� DPRQJ� RWKHU� GLVWRUWLRQ�

IRU� WKH� ERDUGV� IURP� WKH� FRQWLQXRXV� GU\LQJ�

VFKHGXOH�������PP���)LJXUH����EXW�DOVR�WKH�PRVW�

IUHTXHQWO\�IRXQG��7KH�QXPEHU�RI �ERDUGV�IURP�

WKH�FRQWLQXRXV�VFKHGXOH�ZLWK�D�WZLVW����������

ZDV�WKH�KLJKHVW�DPRQJ�RWKHU�VFKHGXOHV��)LJXUH�

���� 7KH� FRQWLQXRXV� VFKHGXOH� DOVR� FDXVHG� WKH�

KLJKHVW�QXPEHU�RI �ERDUGV�ZLWK�FXSSLQJ��DPRQJ�

RWKHU�VFKHGXOHV��������

)RU� LQWHUPLWWHQW�VFKHGXOH���� WZLVW�DQG�ERZ�

ZHUH� WKH� WZR�PRVW� GRPLQDQW� GLVWRUWLRQ� W\SHV�

DQG� DIIHFWHG� �������RI � WKH� ERDUGV� IURP� WKLV�

LQWHUPLWWHQW�VFKHGXOH��)LJXUH�����1HYHUWKHOHVV��

WKH� WZLVW� ZDV� WKH� GLVWRUWLRQ� W\SH� ZLWK� WKH�

KLJKHVW�GHJUHH�DPRQJ�RWKHU�GHIHFWV�IRU�ERDUGV�

IURP� WKH� LQWHUPLWWHQW� VFKHGXOH� �� ������ PP��

�)LJXUH����

)RU� WKH� ERDUGV� IURP� WKH� LQWHUPLWWHQW�

VFKHGXOHV� ��� WKH� ERZ� ZDV� DOVR� WKH� PRVW�

IUHTXHQW�GLVWRUWLRQ�IRXQG�DQG�DIIHFWHG��������

RI �WKH�ERDUGV�XVHG�IRU�WKLV�VFKHGXOH��)LJXUH�����

7KH�SHUFHQWDJH�RI �ERDUGV�ZLWK�WKH�ERZ�IURP�

WKLV� VFKHGXOH� ZDV� WKH� KLJKHVW� DPRQJ� RWKHU�

VFKHGXOHV��$V�ZHOO��WKH�QXPEHU�RI �ERDUGV�IURP�

WKLV� VFKHGXOH� ZLWK� VSULQJ� ��������� ZDV� DOVR�

WKH�KLJKHVW�DPRQJ�RWKHU�VFKHGXOHV� �)LJXUH�����

1HYHUWKHOHVV�� WKH� WZLVW� ZDV� VWLOO� WKH� W\SH� RI �

GLVWRUWLRQ�ZLWK�WKH�KLJKHVW�GHJUHH�DPRQJ�RWKHU�

GHIHFWV� IRU� WKH� ERDUGV� IURP� WKH� LQWHUPLWWHQW�

VFKHGXOH���������PP���)LJXUH�����

)RU� WKH� ERDUGV� IURP� WKH� LQWHUPLWWHQW�

VFKHGXOHV� ��� ERZ� DQG� VSULQJ� ZHUH� WKH� WZR�

GRPLQDQW� GLVWRUWLRQ� W\SHV� IRXQG� DQG� DIIHFWHG�

���� RI � WKH� ERDUGV� XVHG� IRU� WKLV� VFKHGXOH�

�)LJXUH� ���� 6SULQJ�� RQ� WKH� RWKHU� KDQG�� ZDV�

WKH� GLVWRUWLRQ� W\SH� ZLWK� WKH� KLJKHVW� GHJUHH�

DPRQJ�RWKHU� GHIHFWV� IRU� WKH�ERDUGV� IURP� WKH�

LQWHUPLWWHQW�VFKHGXOH���������PP���)LJXUH�����

7KH� UHVXOW� REWDLQHG� KDV� VKRZQ� WKDW� DOO�

GLVWRUWLRQ�W\SHV�GHYHORSHG�WR�GLIIHUHQW�GHJUHHV�

)LJXUH����3HUFHQWDJH�RI �ERDUGV�DIIHFWHG�E\�HDFK�GLVWRUWLRQ�IURP�WKH�LQWHUPLWWHQW�

DQG�FRQWLQXRXV�GU\LQJ�VFKHGXOHV

7KH�'U\LQJ�3HUIRUPDQFH�DQG�3RVW�'U\LQJ�4XDOLWLHV�RI �Eucalyptus saligna�����������������������.DUQLWD�<XQLDUWL��HW�DO��
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in E. saligna�ERDUGV� IURP�WKH� LQWHUPLWWHQW�DQG�

FRQWLQXRXV� GU\LQJ� VFKHGXOHV�� ,W� LV� SRVVLEOH�

WKDW� ZKHQ� D� SDUWLFXODU� GLVWRUWLRQ� GHYHORSV� WR�

D� SDUWLFXODU� GHJUHH� ZLWKLQ� ERDUG�� WKH� RWKHU�

GLVWRUWLRQ� GHIHFWV� GR�QRW� RFFXU� RU� GHYHORS� DW�

D�GLIIHUHQW�GHJUHH��)XUWKHUPRUH��WKH�GRPLQDQW�

GLVWRUWLRQ�W\SH�GHYHORSHG�FDQ�DOVR�LQGLFDWH�WKH�

SRVVLEOH� ZRRG� UHDFWLRQ� WR� WKH� VWUHVV� IRUPHG�

GXULQJ�WKH�GU\LQJ�SURFHVV�

F. Collapse

)LJXUH� �� VKRZV� WKH� DYHUDJH� FROODSVH� GHSWK�

in E. saligna� ERDUGV� DQG� WKH� SHUFHQWDJH� RI �

DIIHFWHG� ERDUGV� IURP� WKH� LQWHUPLWWHQW� DQG�

FRQWLQXRXV�GU\LQJ�VFKHGXOHV��7KH�ERDUGV�IURP�

DOO� LQWHUPLWWHQW� VFKHGXOHV� GHYHORSHG� D� VPDOOHU�

GHJUHH�RI �FROODSVH������������PP�LQ�GHSWK��WKDQ�

WKRVH�IURP�WKH�FRQWLQXRXV�VFKHGXOH�������PP���

$V�ZHOO��WKH�SHUFHQWDJH�RI �DIIHFWHG�ERDUGV�IURP�

WKH� LQWHUPLWWHQW�VFKHGXOHV� ���������������ZDV�

smaller than that from the continuous schedule 

����������

7KH�ORZ�OHYHO�RI �FROODSVH�LQ� LQWHUPLWWHQWO\�

GULHG�ERDUGV��LQ�FRPSDULVRQ�WR�WKRVH�REVHUYHG�

LQ� WKH� FRQWLQXRXVO\�GULHG� ERDUGV�� LV� DVVXPHG�

WR� EH� GXH� WR� WKH� LQFOXVLRQ� RQ� QRQ�KHDWLQJ�

SKDVH��ZKLFK�DOORZV�UHGLVWULEXWLRQ�RI �PRLVWXUH�

FRQWHQW�� 7KLV� SKHQRPHQRQ� FRXOG� DVVLVW� LQ�

LPSURYLQJ� WKH� SHUPHDELOLW\� RI � ZRRG�� WKXV�

LQGXFLQJ� LQWHUQDO� VWUHVV� UHOD[DWLRQ�� $FFRUGLQJ�

WR�(ODLHE� HW� DO�� �������� LQFUHDVHG� SHUPHDELOLW\�

VKRXOG�DOORZ�WKH�ZRRG�WR�PLQLPL]H�LWV�WHQGHQF\�

WR� GHYHORS� FROODSVH�� $QRWKHU� LQWHUPLWWHQW�

GU\LQJ� H[SHULPHQW� ZLWK� Eucalyptus delegatensis 

DV� WKH� REMHFW� UHYHDOHG� WKDW� LQFUHDVLQJ� UHODWLYH�

KXPLGLW\�XS�WR��������GXULQJ�WKH�QRQ�KHDWLQJ�

SKDVH�ZDV�SRWHQWLDO� WR� UHGXFH�ERWK� WKH�GHSWK�

DQG�SHUFHQWDJH�RI �ERDUGV�DIIHFWHG�E\�FROODSVH�

�3KRQHWLS����������

2Q�WKH�RWKHU�VLGH��WKH�KLJK�GHJUHH�RI �FROODSVH�

LQ�WKH�FRQWLQXRXVO\�GULHG�ERDUGV��LQ�WKH�FRQWH[W�

RI � WKH� FROODSVH� GHSWK� DQG� WKH� SHUFHQWDJH� RI �

DIIHFWHG� ERDUGV�� FRXOG� EH� GULYHQ� E\� QRQ�VWRS�

KHDWLQJ� IURP� WKH� EHJLQQLQJ� RI � WKH� SURFHVV��

$FFRUGLQJ� WR� &RXFHLUR�� 9LNEHUJ�� +DQVVRQ��

DQG� 0RUpQ� �������� UDSLG� ZDUPLQJ� XS� SKDVH�

GXULQJ�D�GU\LQJ�SURFHVV�ZLOO�OHDG�WR�FROODSVH�DQG�

FUDFN� LQ�WKH�ZRRG� LQ�WKH�HDUO\�VWDJHV��<XQLDUWL�

HW�DO���������REVHUYHG�WKDW�FRQWLQXRXV�KHDWLQJ��

HYHQ�DW�D� WHPSHUDWXUH�DV� ORZ�DV���²��°&��VWLOO�

WULJJHUHG�VRPH�FROODSVH� WR�RFFXU�RQ�E. saligna 

ZKLFK�ZDV�LQGLFDWHG�E\�FRUUXJDWHG�VXUIDFHV�DQG�

LQWHUQDO�FKHFNV�

)LJXUH����$YHUDJH�FROODSVH�GHSWK�LQ�E. saligna�ERDUGV�DQG�SHUFHQWDJH�RI �DIIHFWHG�ERDUGV

IURP�WKH�LQWHUPLWWHQW�DQG�FRQWLQXRXV�GU\LQJ�VFKHGXOHV

(a) �E�

,QGRQHVLDQ�-RXUQDO�RI �)RUHVWU\�5HVHDUFK�9RO�����1R�����$SULO������������������������������������������,661������������(�,661�����������
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IV. CONCLUSION

7KH� VWXG\� KDV� VKRZQ� WKDW� DOO� LQWHUPLWWHQW�

VFKHGXOHV� QHHGHG� ORQJHU� WLPH� �DSSUR[LPDWHO\�

���²����� KRXUV�� WKDQ� WKH� FRQWLQXRXV� GU\LQJ�

GLG� �DSSUR[LPDWHO\����������KRXUV�� WR�GU\�E. 

saligna�WR�UHDFK�PRLVWXUH�FRQWHQW����������7KH�

GU\LQJ�UDWH�RI �DOO�LQWHUPLWWHQW�VFKHGXOHV�DSSOLHG�

�IURP�����[�������KRXU�WR�������[�������KRXU��

ZDV�VORZHU�WKDQ�WKDW�RI �WKH�FRQWLQXRXV�GU\LQJ�

�IURP� ������ [����� ��KRXU� WR� ������ [����� ��

KRXU����)XUWKHU�DQDO\VLV�RI �YDULDQFH�WHVW�VKRZHG�

WKDW�WKH�GU\LQJ�VFKHGXOHV�VLJQLÀFDQWO\�DIIHFWHG�

WKH�GU\LQJ�UDWH��7KH�LQWHUPLWWHQWO\�GULHG�ERDUGV�

JHQHUDOO\�SRVVHVVHG�D�ORZHU�GHJUHH�RI �FXSSLQJ��

ERZ��WZLVW��DQG�FROODSVH��DQG�VPDOOHU�SHUFHQWDJH�

RI �ERDUGV�DIIHFWHG�E\�DOO�FKHFNV�W\SHV��FXSSLQJ��

WZLVW�DQG�FROODSVH�WKDQ�WKH�FRQWLQXRXVO\�GULHG�

ERDUGV� GLG�� 1HYHUWKHOHVV�� DSSO\LQJ� D� KLJKHU�

KHDWLQJ�SKDVH� WHPSHUDWXUH� LQ� LQWHUPLWWHQW�

GU\LQJ� VFKHGXOH� �LQWHUPLWWHQW� VFKHGXOH� ���

WKDQ� WKDW� DSSOLHG� LQ� WKH� FRQWLQXRXV� VFKHGXOH�

SRWHQWLDOO\�LQFUHDVHG�WKH�WHQGHQF\�RI �E. saligna 

WR� GHYHORS� WKH� VWHHSHVW� LQWHUQDO� PRLVWXUH�

JUDGLHQW� DQG� DYHUDJH� UHVLGXDO� GU\LQJ� VWUHVV�� ,W�

DOVR� SRVVLEO\� UDLVHG� WKH� SHUFHQWDJH� RI � FURVV�

VHFWLRQ�ORVV�GXH�WR�WKH�LQWHUQDO�FKHFN�SUHVHQFH��

WKH�OHQJWK�RI �WKH�HQG�FKHFN��DQG�WKH�GHSWK�RI �

VSULQJ�

)XUWKHU� REVHUYDWLRQ� VKRZV� WKDW� LQWHUQDO�

FKHFN�ZDV�WKH�PRVW�IUHTXHQW�FKHFN�GHYHORSHG�

in E. saligna�ERDUGV�IURP�ERWK�LQWHUPLWWHQW�DQG�

FRQWLQXRXV� GU\LQJ� VFKHGXOHV�� 7ZLVW� ZDV� WKH�

PRVW�IUHTXHQW�GLVWRUWLRQ�RFFXUUHG�LQ�WKH�ERDUGV�

IURP� WKH� FRQWLQXRXV� VFKHGXOH�� %RDUGV� IURP�

LQWHUPLWWHQW� VFKHGXOH���DOVR�GHYHORSHG�PRVWO\�

WZLVW�DQG�ERZ��7KH�ERZ�ZDV�DOVR�WKH�GRPLQDQW�

GLVWRUWLRQ� LQ� WKH� ERDUGV� IURP� LQWHUPLWWHQW�

VFKHGXOHV� �� DQG� ��� %HVLGHV�� VSULQJ� ZDV� DOVR�

IRXQG� WR� EH� WKH� RWKHU� GRPLQDQW� GLVWRUWLRQ�

IRU� WKH� ERDUGV� IURP� LQWHUPLWWHQW� VFKHGXOH�

��� $OO� LQWHUPLWWHQW� VFKHGXOHV� WULDOOHG� IRU� WKLV�

H[SHULPHQW�DUH�VXLWDEOH�IRU�E. saligna��+RZHYHU��

LI � D� PRGHUDWH� GU\LQJ� SHULRG� DQG� GHIHFWV� DUH�

WKH� FRQVLGHUDWLRQV�� LQWHUPLWWHQW� VFKHGXOH� �� RU�

��FRXOG�EH�RSWHG�IRU�WKH�WLPH�EHLQJ��7R�REWDLQ�

IDVWHU�GU\LQJ�SHULRG�ZLWK�PLQLPXP�RU�QR�GHIHFWV�

ZLOO�UHTXLUH�IXUWKHU�LQWHQVLYH�H[SHULPHQWV�
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APPENDICES

$SSHQGL[����2QH�ZD\�$129$�WR�DVVHVV�WKH�VLJQLÀFDQW�HIIHFW�RI �DSSOLHG�GU\LQJ�VFKHGXOH���

                     on drying rate 

$��6KDSLUR�:LON�WHVW�IRU�1RUPDOLW\
��

'DWD�YDULDWH���6ORSH�

7HVW�VWDWLVWLF�:����������

3UREDELOLW\����������

Remarks : *All transformation did not work 

%��.UXVNDO�:DOOLV�RQH�ZD\�DQDO\VLV�RI �YDULDQFH���

9DULDWH��6ORSH�

*URXS�IDFWRU��6FKHGXOH�

9DOXH�RI �+� �������

$GMXVWHG�IRU�WLHV� ����������

6DPSOH��� 6L]H�� � 0HDQ�UDQN��

*URXS�&RQWLQXRXV��� ����� � ���������

*URXS�,QWHUPLWWHQW���� ����� � ��������

*URXS�,QWHUPLWWHQW���� ����� � ���������

*URXS�,QWHUPLWWHQW���� ����� � ����������

'HJUHHV�RI �IUHHGRP� ����&KL�VTXDUH�SUREDELOLW\���������

 

&��6XEVHTXHQW�WHVW��0DQQ�:KLWQH\�8��:LOFR[RQ�UDQN�VXP��WHVW��

�L��9DULDWHV��,QWHUPLWWHQW���,QWHUPLWWHQW����

9DOXH�RI �8���������ÀUVW�VDPSOH�KDV�KLJKHU�UDQN�VXP����

([DFW�SUREDELOLW\��DGMXVWHG�IRU�WLHV����������XQGHU�QXOO�K\SRWKHVLV�WKDW�,QWHUPLWWHQW��LV�HTXDO�WR�,QWHUPLWWHQW����

6DPSOH�VL]HV������������

�LL��9DULDWHV��,QWHUPLWWHQW���,QWHUPLWWHQW���

9DOXH�RI �8��������ÀUVW�VDPSOH�KDV�KLJKHU�UDQN�VXP���

([DFW�SUREDELOLW\���������XQGHU�QXOO�K\SRWKHVLV�WKDW�,QWHUPLWWHQW��LV�HTXDO�WR�,QWHUPLWWHQW�����

6DPSOH�VL]HV�����������

�LLL��9DULDWHV��,QWHUPLWWHQW���&RQWLQXRXV��

9DOXH�RI �8�������ÀUVW�VDPSOH�KDV�KLJKHU�UDQN�VXP���

([DFW�SUREDELOLW\����������XQGHU�QXOO�K\SRWKHVLV�WKDW�,QWHUPLWWHQW��LV�HTXDO�WR�&RQWLQXRXV���

6DPSOH�VL]HV������������

�LY��9DULDWHV��,QWHUPLWWHQW���&RQWLQXRXV�

9DOXH�RI �8���������ÀUVW�VDPSOH�KDV�KLJKHU�UDQN�VXP���

([DFW�SUREDELOLW\��DGMXVWHG�IRU�WLHV�����������XQGHU�QXOO�K\SRWKHVLV�WKDW�,QWHUPLWWHQW��LV�HTXDO�WR�&RQWLQXRXV��

6DPSOH�VL]HV����������

�Y��9DULDWHV��,QWHUPLWWHQW���&RQWLQXRXV��

9DOXH�RI �8���������ÀUVW�VDPSOH�KDV�KLJKHU�UDQN�VXP���

([DFW�SUREDELOLW\��DGMXVWHG�IRU�WLHV����������XQGHU�QXOO�K\SRWKHVLV�WKDW�,QWHUPLWWHQW��LV�HTXDO�WR�&RQWLQXRXV��

6DPSOH�VL]HV������������

�YL��9DULDWHV��,QWHUPLWWHQW���,QWHUPLWWHQW���

9DOXH�RI �8���������VHFRQG�VDPSOH�KDV�KLJKHU�UDQN�VXP���

([DFW�SUREDELOLW\��DGMXVWHG�IRU�WLHV���������XQGHU�QXOO�K\SRWKHVLV�WKDW�,QWHUPLWWHQW��LV�HTXDO�WR�,QWHUPLWWHQW���

6DPSOH�VL]HV���������

7KH�'U\LQJ�3HUIRUPDQFH�DQG�3RVW�'U\LQJ�4XDOLWLHV�RI �Eucalyptus saligna�����������������������.DUQLWD�<XQLDUWL��HW�DO��



��

Appendix 2. Statistical analysis for the difference in moisture gradient values between  

                      three intermittent and one continuous schedules 
 

$�1RUPDOLW\�7HVW��6KDSLUR�:LON�WHVW
�

'DWD�YDULDWH���'LIIHUHQFH�

7HVW�VWDWLVWLF�:����������

3UREDELOLW\����������
Remarks: *All transformation did not work.  

�%��0DLQ�WHVW��.UXVNDO�:DOOLV�RQH�ZD\�DQDO\VLV�RI �YDULDQFH
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*URXS�IDFWRU��6FKHGXOH�

9DOXH�RI �+� �������$GMXVWHG�IRU�WLHV� ���������

6DPSOH

� � 6L]H�� � 0HDQ�UDQN�

*URXS�,QW���� � ����� � ������

*URXS�,QW���� � ����� � ������

*URXS�,QW���� � ����� � ������

*URXS�&RQW��� � ����� � ��������

'HJUHHV�RI �IUHHGRP� ���&KL�VTXDUH�SUREDELOLW\���������
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�7KLV�QRQ�SDUDPHWULF�$129$�ZDV�RSWHG�DIWHU�QRUPDOLW\�WHVW�VKRZHG�WKH�GDWD�ZDV�QRW�QRUPDOO\�

GLVWULEXWHG�DQG�QR�WUDQVIRUPDWLRQ�DWWHPSWV�ZHUH�VXFFHVVIXO�WR�LPSURYH�LW�

&��6XEVHTXHQW�WHVW���0DQQ�:KLWQH\�8��:LOFR[RQ�UDQN�VXP��WHVW��

�L��9DULDWHV��,QWHUPLWWHQW���,QWHUPLWWHQW����

�9DOXH�RI �8���������ÀUVW�VDPSOH�KDV�KLJKHU�UDQN�VXP����

([DFW�SUREDELOLW\��DGMXVWHG�IRU�WLHV����������XQGHU�QXOO�K\SRWKHVLV�WKDW�6FKHG��LV�HTXDO�WR�6FKHG�����6DPSOH�

VL]HV������������

�LL��9DULDWHV��,QWHUPLWWHQW����,QWHUPLWWHQW�����

9DOXH�RI �8���������ÀUVW�VDPSOH�KDV�KLJKHU�UDQN�VXP����
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�LLL��9DULDWHV��,QWHUPLWWHQW����&RQWLQXRXV���

9DOXH�RI �8���������ÀUVW�VDPSOH�KDV�KLJKHU�UDQN�VXP����

([DFW�SUREDELOLW\��DGMXVWHG�IRU�WLHV����������XQGHU�QXOO�K\SRWKHVLV�WKDW�6FKHG��LV�HTXDO�WR�6FKHG�����6DPSOH�

VL]HV������������

�LY��9DULDWHV��,QWHUPLWWHQW����,QWHUPLWWHQW�����

9DOXH�RI �8���������ÀUVW�VDPSOH�KDV�KLJKHU�UDQN�VXP����
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Appendix 3. Statistical analysis for differences in drying residual stress (standard-slicing 

                     test) between continuous and three intermittent schedules 
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&��6XEVHTXHQW�WHVW��7XNH\�WHVW�����FRQÀGHQFH�LQWHUYDOV�   

'LIIHUHQFH�� /RZHU������ � 8SSHU������� 6LJQLÀFDQW��
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*  Group 1= Intermittent at 38oC 60% RH, 13-hour heating, 11-hour non-heating  

����*URXS��� �,QWHUPLWWHQW�DW����R&�����5+�����KRXU�KHDWLQJ�����KRXU�QRQ�KHDWLQJ��

����*URXS��� �,QWHUPLWWHQW�DW����R&�����5+����KRXU�KHDWLQJ�����KRXU�QRQ�KHDWLQJ��

    Group 4 = Continuous at 40 oC 60% RH
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