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Salix discolor crotches and its scrimber
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Abstract: Crotches of Salix discolor, a fast-growing wood with great potential as a reinforced material in wood-
based panels. Study the material properties and find out the appropriate process parameters of manufacturing
scrimber of Salix discolor by using PF for adhesives. Not only alleviate the problem of shortage of raw materials
has also increased the planting area of economic income. The study were analyzed with a scanning electron
microscope (SEM) and infrared spectrometer. Fiber morphology, chemical composition, and adhesive interface
were then determined; next the surface contact angle of the crotches was tested. Finally, the effects of product
density and dipping time of a phenol resin adhesive on the properties of scrimber were studied with GB/T
17657-2013. Results showed that the average fiber length from Salix discolor crotches was 0.781 mm and the
ratio of wall to cavity was less than 1. In addition, crotches had a high cellulose content and favorable
wettability. The scrimber had a product density of 0.9 g-cm™ and a dipping time 20 s. Thus, this cultivar with
its average fiber length and the ratio of wall to cavity meant it was a good fiber material, and its product
density and dipping time showed excellent physical and mechanical properties. [Ch, 4 fig. 6 tab. 11 ref.]
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Figure 2 Wall and cavity form of fiber
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Figure 1  Single fiber morphology
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Table 1 Dimension of fibers of Salix discolor crotches material

A IR AL K /pm 9E B2 /pm JlE 42 /pum HLEE 5L/ pum BE I 1L IR BT L
gt 0.760(0.146) 24.18(6.29) 17.61(5.38) 3.29(1.58) 0.37(0.15) 31.43(6.55)
rpE 0.786(0.124) 25.10(6.42) 17.73(5.49) 3.17(1.61) 0.36(0.075) 31.31(5.96)
T 0.798(0.122) 25.44(6.24) 18.11(5.33) 3.66(1.58) 0.40(0.37) 31.37(6.18)

FiefiE| 0.49~1.17 13.0~47.4 4.20~13.74 1.10~5.40
T 0.38 31.37
Y 0.781 24.91 17.82 3.37
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Table 2 Comparation of fiber morphology between Salix discolor crotches and other materials

J5ikt 1 Ji /mm B /wm KL FABEJEL/um REJES L
PIMIE T A 0.781 24.91 31.37 3.37 0.38
W 0.552 15.70 37.00 2.00 0.43
¥ 1.080 26.41 41.00 4.67 0.25
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Table 3 Major chemical composition of Salix discolor crotches and other wood species

ez o (g-kg™)

i RoKkAiEEY)  HUKRhERY) 100 g LT SUAALENINIR Y REEAIRY)  LRAF4ER g4 BABEAR
PO 4 45.6(1.1) 53.9(4.1)  242.0(17.4) 28.6(0.6)  849.7(17.5) 496.6(12.4) 210.6(4.7)
V(N5 82.1 103.3 231.8 29.1 789.6 555.9 1820
Wk (L0 — 225 196.4 19.4 813.2 — 170.4
FEMU™R) — 46.3 143.9 16.0 814.0 — 180.6

YT 355 T A B E o i 22 o
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LY/T 1984-2011 (F A )H 60 MPa i) ZK 5 Fr A B EEAF T, SRR (MOE) {44 [E X LY/
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Table 4  Effect of the density on the properties of Salix discolor scrimber

1/ (g-em™) i 1 22 /MPa PR /MPa 45 £ 3 2/ MPa WK R B2 R IR /%
0.70 55.89 8 000.55 0.70 15.50
0.80 63.17 9211.10 1.09 7.50
0.85 91.24 12 321.38 1.35 5.65
0.90 96.91 13 131.12 1.57 4.46

WFE 4 AR LLEBRERE I (PF) J JBe B0 FE AT BN LA, 76 0.70~0.90 g-om™ (% BN, %
o #  3E (MOR) 1 B PE RS i (MOE) B S0 34 143 |35 . 76 FLBR % By 0.70~0.90 g-cm™ B, 4740
A F 1A 465 B (LB) [ R o 25 1 14 0 T 8, 76 %85 9 0.90 geem™ I, % J 5 fE 1.57 MPa,
He 248 5 0.70 geom™ BEHEAN T 124.3%(0.7 MPa) . 32 B 7E % 8 0.70 geom™ B, iy FAFBERAE, A1
TR AR 2 W 2 BB L AR e 58 T A U M /0, DRI 5 B0 P 2 A 3 (TR B I B %, R
IS 25 25 P 4 80 A0 3 A TR 2 IO S, I R N T4, B AU R, A S 4
TG, MR P4 R R L R B L T LA A R R N L TR A L 22 A 4
R R T (MOR) R ML RS B (MOE) 9 F {1 6.00, 5K T 0.01 5254k K F T F Il Sifi; 3L P
{54 31 %9 1.91E-09 FI 3.54E-09, izt /N TF 0.01, 58 1] Wy A% Al (PF) Sy 16 26 700 FE 1 (0 77 M T LA, 7
0.70~0.9 g~ em™ [y %5 i 5 FEI Py , % J82 ok HG 0 1 388 2 (MOR) AP i (MOE) iR S 4 1 43 i35

5 SR LABYIERE NG (PF) kI 86 500 R 4 W0 3 4R 7E 0.70~0.90 geem™ B EEE BN, A [R5
BE S AF R NSS40 (IB) 22 5 503 . L85 7% JE MO AUbE PR 2 RO IR, 7 8 75 A 10 45 45 988 12 (1B [y 7



E3LEE M R FTHIESY B R RE B A 951
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Table 5 Variance analyses for IB of board in different densities

75 I ~F-J7 Al FI i1 oy FH PH F il 5H{H W
21 1) 1.695 430 4 0.423 857 5 67.475 325 2.09E-09 4.893 209 59 o
4N 0.094 225 15 0.006 281 7
Bt 1.789 655 19

VL B E KT =001,

2.5 R A X AR E Y £ 0

Hi 2.4 AT DI % E R 0.9 g-om™ B, HA ¥ BPERERLML . L, 7E%ER 0.9 g-om™ B,
VAV JE ) 110) Ay 72 8 WIS AT AR LA O PERE o DA 6 T LU MY . BEAE R B B A48 i, ARkt 1) g 2 PE RE
. ARG 15, 20 125 s i, ARHY N EE 5 e B (IB) 23 S 0 157, 2.02 i1 2.18 MPa, 7 i
IFIR] N 15 s I A EE 2 AR A4 A A 45 5 35 B2 (IB) R B A2 LY/T 19842011 (EEA A MM ) Tl 20K, (H1E
Jit H5E FRF ) O T 45 T 20 s I A 1A 2 R (1B ) 2 R ik 2 (R 2L AR AR VAT b R o A anAse b ) 4% 52 1L
BAK, RT#ERA 0378 grem™, XHEAEFFTE T, MHIARRKREBILK. Wik, BA T ZER
Tt A % o RIIFIAI D 15 s F, RGNS R DL S B s AR AT MDA R R T, BT A5G0 (IB)
(EBUR . BT 15 s 33 20 s i, B 945G 9 (IB) M@ Wi, M 1.57 MPa 3 i3] 2.02
MPa, 3§k 28.66%  {H RIS [T 20 s J5, ARbf 9 NS5 43 5 BE (IB) 3§ K0 BEw/ N o 20 A LR AT 2
AT —J7 T, ARER TR T2, AR RO R ) IR A e L it ) 2 0 T, A i IR
G WA I T s 5 — T, BRI R — e BE S, RSt R R RE AR AL IR, XA
JERHRTIHEA WA, IR G385, s 7 A AR IR I 18] 20 s[RI ARE A A0 B A ) 5 o it 32
(MOR) Al 3i A58 1 (MOE ) 32 i 25 52 JB¢ Ik 8] 328 4 T 98K, AR BRI 1) O 25 s P38 P 0K B B R AEL, 7R IR IR
IS ) 1 20s Ji, MR 0w b 9 B2 (MOR) A1 MRS  (MOE) JL-F- 30 Wl R A8 4k o A ML 2 K 1y ok 2
JEE % Ji A (TS ) Bt 3 5 JBC IRF 1) By 0B 4 T A I, 3o PR O 7 v it JG e, B3 6 17 3 B 0 A ool , ol
Bkt AR S B AR S B A R AR, BELAS T KO A5, P LB A R N T P SE A, AR KRR B B K R
(TS)FEAR; BEAMER IR E R T 20 s MAMET, ARERER, HAMEHEARNALEGmRE (IB)#&
s B LABORE 9 K TS E I K A (TS) XA o 2345 M A 0 B g 2 PR BE R A 7 JUAS 255 1, A T 1 1 7 9 )i
(PF) S (EIR B8] 20 s

®6 MEREXIRM LR

Table 6  Effect of the glue consumption on the properties of Salix discolor scrimber

it I e (R ) 1) ) /s T 55 22 /M Pa PEA A/ MPa P 4545 T J% /MPa W K IR T2 i 32/ %
15 96.91 13 131.12 1.57 4.46
20 103.23 13 483.51 2.02 3.82
25 104.30 13 616.84 2.18 3.32
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R4 1) ) e P 55 b 22 T )% PR VAT K 20 BORE A 200 B A I T 52 4% ) S IR AR 45 4, T 1
AT A M BE 1Y ) 2R RE TR R AR Y J1 A5k 5 . WP 3b A 3e BT AERRACE Al AR, 20t
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Figure 3 SEM images of agglutinate interface of Salix discolor scrimber manufactured with PF
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