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Development of Databases for Domestic Species and
Estimation of Part Yields through Rip-First
Cutting Simulation*’

Hyoung-Woo Lee* - Kwang-Nam Kim**
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ABSTRACT

An understanding of potential lumber cutting yields may lead to increased utilization of the Jower grades
of lumber in wood industry. Computer simulations of rough-mill operations require a lumber database as
input to give reasonable estimates of such yields. The lumber database must contain detailed information
regarding the location and type of defects, and then all manufacturing sequences can be tested with the
same raw material. However, no suitable lumber database with mapped defects exists for Korean wood
industry.

*1 " 20018 49 129, A9 20019 68 4%
*2 Agdigta s sgdHer)E$ATFA: Inst. of Ag. Sci. and Tech., College of Agr., Chonnam Nat'l Univ., Gwangju
500~757, Korea.
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In this study lumber databases of Pinus densiflora S. et Z. and Quercus acutissima which are the main
Korean domestic species were developed to prepare for coming era of “utilization of domestic species” in
the near future. These databases were put into lumber cut-up simulation model(gang-rip-first simulator) to

investigate the part yields.

Gang-rip first simulation showed average part yields of 44.75% and 63.10% for Quercus acutissima and
Pinus densiflora lumber database developed, respectively. In most cases process set-up of fixed blade best
feed showed the best part yields and the level of acceptable defects could not make significant differences

in part yields.

Keywords : lumber database, gang-rip-first sawing, sawing simulation, part yield, Quercus acutissima,

Pinus densiflora
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Q1 2% (Pinus densiflora S. et Z.)8} @459 o)
¥y 29 HUREF AselI5(Quercus acuti-
ssima)g& A28 AAE database® 7WLEAUTH
7itE database® 1 B84 2 A M EE ©
A2 913} Thomas(1995)7} gt g FH A
%4 28 (ROMI-RIP simulator)] 18, 1 A&
v @ BAEATH

2. M7 3 uhy

2.1. M= database ZHgnl X8
=S|

2.1.1. A= database HE

2111 SAE &

ZAkAo) gk A xe] AAE database AYol=
g B AFAE 2 FM 7Y 8857 B2
Aoz e E AU (Pinus densiflora S. et Z.)
o} AEl vV (Quercus acutissima)& database 7l
ooy f£Fos desidch @9, 8 YUt @
Ao M 2% 30cm PITe] FAAATE F o]
o] & Ao Wyt FAAANE e gt

BFFAA oA ALl FHE HF 25~35
cm, Zo] 275~285cm WIS ZUEAN AUFUE
1623 Addign FPAFHAA AT AF 1
5~25cm, Zo] 145~155cm B9 AT AE
208- &R A (live-sawing) &2 F7] 2.5cm TA
(flitch e 2 AAst] FAEE FHleot.

AA ARE databaseZ IAAE BA ] FE AT
et AuE 47 42085 252801 A

2112 ZEHM 7|1F0 £F

AAE wHe AgH A Ao TR/l whet ®1
3} go] TRt BRI E B3¢t £ ARrEL
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Table 1. Board defects and code numbers.

Defect Defect code

Void 2
Pith 3
Decay 4
Shake . 5
Wane/scant wood thickness or 8
both, owing to bark

Bark pocket 10
Hole 11
Unsound knot 12
Sound knot 15
Split 24

Table 1ol AAE ZHE] AAE TN EA)
e Aoe 74 28E XY & dE HAvH
A ZhE-g b, 1 A YXe 2718 FHEEA
YelItHFig. 1). AA &) 4 4 A%e] 91X
27] AL g FH3 olade 1/49%] HAAE
ad Y& 71E&A rulen) & AF, EE ARE XY)
¥ o3 xAsF e, gt AT FHL
ZREY Zge] #xjg Arld olE7|7HA] BE FHER
B 1/490A8 dez o ZHH. oA ¥
AR AN Ao BE Ak 2oj 34 simulator
Bo] 1/4%] 9998 7|E22 gx g7] Wil
t} ol A9 rlFe] HE 94, & (0,03%E Al
AE A& 2o SAHE FYsl] 1 HE VFLoE
EE £4¢ 5t

2.1.2. MX{2 Database2 Mct oMY HE
o Nickeg 3

EAAGEAF ¢ Zgo] B RoF YA
AE SRMY FE(gang-rip-first) 34 S 2AHT
simulator?] ROMI-RIP(ROugh MIIl RIP-first)
(Thomas et al., 1994)o) £ @tellA] At FAHA)
A5 databaseE H-&3t z} FFol HE A
&8 A58

2.1.2.1 XetF2A(Cutting bill)
AAFEA (cutting bil)) Q] Wi-ge] AdFEof 1
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Knot Void
Fig. 1. Plot of board outline showing location of defects.

Table 2. Descriptions of 10 cutting bills used to examine part yields for the ROMI-RIP cut-up

simulator. (Unit: inches)
Cutting Bill 1 Cutting Bill 2 Cutting Bill 3 Cutting Bill 4 Cutting Bill 5
Width Length Width Length Width Length Width Length Width Length
150 1200 175 10.00 200 1600 200 1100 150 1950
200 16.00 225 1175 225 2000 300 1800 200 2575
250 2000 275 1350 250 2400 400 2500 250 3200
300 24.00 325 1525 2800 5.00 3200 300 3825
2800 375 1700 3200 39.00 350 4450
3200 425 1875 46,00 400 50.75
3600 475 2050 53.00 450 57.00
4000 525 2225 6325
4400 24.00 6950
4800 2575 7575
2750 8200
2925 8825
31.00
3275
Average Average Average Average Average
Weighting 232200 Weighting 177330 Weighting 136800 Weighting 427000 Weighting 1010403
factor factor factor factor factor
Cutting Bill 6 Cutting Bill 7 Cutting Bill 8 Cutting Bill 9 Cutting Bill 10
Width Length Width Length Width Length Width Length Width Length
200 1500 150 1800 200 1500 200 16,00 4.00 29.00
325 3150 300 2575 275 2150 275 3300 450 5650
4800 3350 350 2800 350 50.00 500 8400
6450 4125 425 3450 425 6700 550
8100 4900 4100 550 84.00 600
9750 56.75 4750
6450 5400
7225 6050
67.00
7350
Average Average Average Average Average
Weighting 808116 Weighting 529109 Weighting 720820 Weighting 1108080 Weighting 1848208
factor factor factor factor factor
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Lumber Flow

Left board edge

Right board edge

Rip fence

Fig. 2. Rip-fence, board and arbor relationship
in gang-rip sawing process.
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Fig. 2014 Hi= ule} go] gang-rip saw®] SAd=
o #3d 59 142 AMdEH AYHE FAY
%& ZAA%A ¥tk ROMI-RIP simulatorold e
Fixed blades, Fixed with movable outer blade,
Best-spacing-sequence, Best-spacing-sequence with
movable outer blade, Fixed-blade-best-feed, All-
blade-movable 59} 67}4] W& 48 4 9on
£ dFdME 67 32D 258 A8

S, A &t uhe} Table 37 2 ohgst
Z23& A& 7 don,  d7AME AAE 7Y
A7 gol7} 714 F4% AToE Fds o] §oj9)
a4dg VR 23E A8

g, 10749 AGFEA¢ 6712 71A=A 2 77}
Aol ol A EFE U 42y =4 =
2 10 X 6 X 7 = 4207)] 23}

Table 3. Acceptable defects setup for ROMI-
RIP simulator.

Part clear

Sound knot <= 1/2 inch
Sound knot <=1 inch

All sound knot

Unsound knot <= 1/2 inch
Unsound knot <=1 inch
All unsound knot
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Fig. 3. Window for lumber database develop-
ment program.
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3.1. MA = database 7H¥n} xjct4g

£y

3.1.1. MM E database = program 74t
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Fig. 4. Plot of lumber by lumber database
development program.

T ‘Tir, T '"'""""’. ]" Tr "

Fig. 5. Plot of lumber with cuttings by lumber
database development program.

Q NHA 2 F2&, 7)el A% 5 Table 19
=& Agste] 4Y(Fig. 3=, °] AEE &4
Fig. 4)6}04 ROMI-RIP simulatorefi 4} <1438t 4= 9]
F=2 A3 ROMI-RIP simulatorg ©]-43&}le #
gt ¥ 71 A3 (Pig. 5)E B F JEE 39t} Fig.
62 B ZR IS Tt AR AXHE AANE
database file -89 o]t}

B ATE E3to igd 4k a9 e
U5-o] AL database &2 Table 49} 2t}

HJJlﬂ

r>' rlr

Table 4. Lumber database description.

GRADE 0SL BOAFDNJMBEHSBN icB
TOTAL NUMBER OF DEFECTS

MEASUHED BOARD WIDTH % GRADING: 0-0 00
3190
0' 0 2-190 1 8
%-0 36-190 1 8
30 34~ 10 1 8
2- 0 310 1 8
- 10 34 40 1 8
2- 10 4--40 1 8
31- 40 3470 1 8
070 34-150 1 8
30-150 34-170 1 8
31-170 34-190 1 8
2-40 4-190 1 8
20-0 14- 13 1 24
19- 13 14- 23 1 24
19- 23 150 1 24
18- 30 12- 36 1 24
18- 36 14- 40 1 24
18- 40 15- 85 1 24
17- 55 15- 86 1 24
16-157 15-173 1 24
17-180 14-190 1 24
2- 2 9-4 1 12
21-7 19-9 1 12
19- 36 17- 38 1 12
2- 49 23- 51 1 12
11- 88 9- % 1 12
11-114 8-116 1 12
18-125 17-127 1 12
C7- 80 16- 98 ! 13
16-151 15-157 1 13

Fig. 6. Example of lumber database file.

3.1.2. Me=+g =

3.1.2.1, ApeiLig

Fig. 72 el B 8t gangrip-sawing
(HF4) 484 RHE APgolw, el A
@F§-2 Fixed blade best feed TR 08 BE Lo
£ 383t 2hdA AusA 2de 8898
9] 53.17%% Jepdow, HAAe +&& Fixed
blade® & Fol& H3 3R3}A g ZpddA
AGFEA 108 A8 259 36.04%011 ).

B HaE AdFEA 1089 36.54%7)
Hrdom, AFEA 299 51.11%7F Q).

Species Number of boards File name File size (Byte)
Quercus acutissima (air-dried) 168 airoak.dat 236909
Quercus acutissima (forced-air-dried) 252 forceoak dat 89,906
Pinus densiflora (air-dried) 89 kpinedat 411,166
Pinus radiata (air-dried) 40 radiata.dat 59,961
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Part Yield(%)

t 2 3 4 5 6 7 8 9 10
Cutting Bill Nurmber

Fig. 7. Part yields of Quercus acutissima by
cutting bills and arbor types (FA: fixed
arbor type, FM: fixed with movable
outer blade, BS: best spacing se-
quence, BM: best spacing sequence
with movable outer blade, FB: fixed
blade best feed, AM: all blade

movable).

7} ARFEAE TR g E £48 AHEy
Fixed blade best feed=71°] 46.47% % 7V &L 9
588 el en, Best spacing sequence w/
movable outer bladeZz10] 43.27%= 713 w& 3
T EE BAFAT e Feeuite) AdEd
o= Fixed blade best feed®71-8 &8t 7o 7}
A ugAg Hog AlgH)

. RE 2y i Arelvi-e) AH g
£ 44.75%(Fig. 9%} Fig. 1002 velhgo}, 34
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3122 ALig
Fig. 82 A Baol th¥ gang-rip-sawing %
Aed oAy Adoelny, Ano Agege All

70
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Fig. 8. Part yields of Pinus densiflora by
cutting bills and arbor types (Legends
are the same as Fig. 7).
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Fig. 9. Average part vyields of Quercus
acutissima and Pinus densiflora by
arbor types (Legends are the same as
Fig. 7).
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Fig. 10. Average part vyields of Quercus
acutissima and Pinus densiflora by
cutting bills.
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o, H Aol &L Best spacing sequence w/
movable outer blade® AHFFEA 10H& A&
g 799 53.78%°] At}

5. auRe FAZAYE #8944 Fixed blade
best feed27 0] 63.82% % 71} L HFTE S
YERASI 2™, Best spacing sequence w/movable
outer bladex71¢] 61.65% % 714 W& HF+ &
& HoFQt
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