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Probe-wood contact and gauge pressure with Sylvatest-Duo for

precision ultrasonic measurements of wood

GAO Shan, WANG Lihai, YANG Donghui, XU Wenhao

(College of Engineering & Technology, Northeast Forestry University, Harbin 150040, Heilongjiang, China)

Abstract: To improve precision testing for wood quality and defects when applying the Sylvatest-Duo ultra-
sound device, the effects of probe-wood contacts and gauge pressure on ultrasonic wave velocity and energy loss
with wood were tested. The most optimal mode for probe-wood contact and gauge pressure was determined for
wood ultrasonic measurements. A small clean wood sample (25.4 mm x 25.4 mm x 407.0 mm) of American
red pine, Pinus resinosa was used as the research object. The effects of different probe-wood contacts and gauge
pressures on wood testing performance were examined by employing single factor repeated tests. Multivariate
Tests results from SPSS statistical analysis showed that the effect of differences in probe-wood contacts on ul-
trasonic measurements is significant (P=0.000). The experimental results using sustainable probe-wood contact
was more stable-than the continuous probe-wood mode. With sustainable probe-wood contact, ultrasonic wave
velocity and energy loss increased as gauge pressure increased, but stabilized at a gauge pressure of 40 psi
(275.8 kPa) meaning it was the optimal gauge pressure. Therefore, 40 psi  (275.8 kPa) gauge pressure for
sustainable probe-wood contact should be used for optimal measurement precision when applying the Sylvatest-
Duo device to conduct ultrasonic measurements on wood. [Ch, 4 fig. 4 tab. 13 ref.]
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Figure 1 Schematic setup used for uyltrasonic measurements
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Table 1 ~ Mean UPT and velocity of ultrasonic wave at each gauge Table 2 Mean EL of ultrasonic wave at each gauge pressure
pressure scale under both probe-wood contacts scale under both probe-wood contacts
iR i/ TR fik AR S 4 flh TR/ RS AT I RE AR S kT 25

WPa (psi) IR PR PR I kPa  (psi) BEREISHIFE/MY  BE LR S AL /mV
WA /ws B/ (m-s™)  BfE)/ps JE/(mes™) 137.9  (20.0) 141.0 102.8
137.9 (20.0) 111.0 36840 1120 3 631.0 1724 (25.0) 181.3 129.7
172.4 (25.0)  109.0 3738.0 111.0 3 684.0 2069 (30.0) 200.6 168.8
2069 (30.0) 108.0 37660 110.0 3711.0 275.8  (40.0) 2448 228.5
275.8 (40.0)  109.0 37380 109.0 3738.0 S 191.9 157.5
FHE 31315 3 691.0 brifE % 43.1 54.6

P o 22 343 45.7

SPSS HExt 2 Bl B fih 2y 40 28 75 e A4k BRI A i 2E AT et A 0, LR R AR 3. ik
3afhl. 4 RGO F AR LR P (R PEER P= 0.000)¥5/N T 0.001, i WA ] Froy R4 fid 00 s
PR R R . Rk, R VR RIAE . £ “ARRrZetb o™ a7 0r, &G
(1 F- 249 8 P e A 4R 8 O 3 691.0 mes™, L “RPEEPERE AR A I0 R Ty 2R B A A - 2R AL R R
(3 1320 m+s™) , X &N 560.0 m-s™ 7247 (AR5 17.8%) . 78 “Frgetbfift™ 770, 8 ik
A L AR MER 2250/, O 344 mes™, BB 32 T /R e sl 52 i L0 A2 - B E AR BE /s A2
Rt i fn” W75, S P B 52 0o TR S A B R W A RO, ARAEZE D 45.7 mes™, A A%
A BRI R E PR AT B2 o DAk, fEN ] Slyvatest-Duo #E47 A 17 50 A% 4% BE I 4, 0IN A o
ARG, ATERRE CRRSEVEEMLT DV IRET SR 0 f HE Uy 3, (ARG IS K B A

£33 FTREFHMANBEREREESTREER

Table 3 Multivariate tests results of ultrasonic velocity at different probe-wood contacts

o IRES St FAH ki A H B2 A WEEME P
Pillai’s Trace 0.718 99.164 1.000 39.000 0.000
Wilks” lambda 0.282 99.164 1.000 39.000 0.000
Hoteling’s Trace 2.543 99.164 1.000 39.000 0.000
Roy’s Largest Root 2.543 99.164 1.000 39.000 0.000
222 twEBEGaoA B3R EREFSARMARRE ~3900 ¢
FRSEBELT MR AT, B EE R Y
TR 10 502 B KR WO e %, et Ry S0
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(40.0 psi ) I 175 110 5 4 ik 152 0 3 738.0 mes™, 5 A4 % o IR HFER B

B Ty ST R SR B A I . s 0 e
W1 : BPAENFH Slyvatest-Duo 47 A M 8 75 I 2 B ) o 4o 2 TR IR 3 p/kPa

L, TR TE SARM RS "Rtk ii” 02 “dEH B3 Rk Ekaid = ER AR
SEVESEfL, fEFoR RS 275.8 kPa(40.0 psi)ff, M) Figure 3 Changing trend of ultrasonic velocity with
(10 1540 o B fe M A . L, 0 T Slyvatest-Duo #E 47 K changing gauge pressure

BB A B BUACHE TR B ST, AT 275.8 KPa(40.0 psi) 3 77 P38 o 77 o
DL B B LR G 2

23 BTt REERNEFEESERER BN
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Table 4  Multivariate Tests results of energy loss of ultrasonic wave at different of probe-wood contacts

T 58 5 GiiHE FH fis B H B P22 A WEEME P
Pillai’s Trace 0.803 158.606 1.000 39.000 0.000
Wilks” lambda 0.197 158.606 1.000 39.000 0.000
Hoteling’s Trace 4.067 158.606 1.000 39.000 0.000
Roy’s Largest Root 4.067 158.606 1.000 39.000 0.000

4 . 4 F4it ik (Pillai’s Trace, Wilks’ lambda, Hoteling’s Trace il Roy’s Largest Root ) Y
F R 56 % P AE (2 AR P=0.000)34/NF 0.001, 156 BH AS [m] (il 45 1 fioh Xk 68 75 0% i 7 38 ok 1 8 1 5%
M o Hk, MR 1] DUE Y 78 “FRgethsefh” pol &0y 0T, B8 Bril A i 88 A 15 = i ae
FEUEME Y 1920 mV, o “HERRZE MR AR I Oy 2T B A5 1Y BB i R i (B (157.0 mV) P B
35.0 mV (2348 22.3%) . fE “Fegeteiefin” nyi s =T, A IS S AE o U BE AR VE IR 22 B0
Oy 43.1 mV, BEHTIN (R A TR TSR R A A S ERR RN TR CARRRE M MRy, R
P FE 52 17 He 5 728 Ak 0 52 e R X AR, B IR 25 54.6 mV, R 7 I A% 1 R0 A 0 A 1k AE A
25, WEERT 2.2 oA P I R A5 R a2, t, TENH] Slyvatest-Duo #E47 A M 8 S IAE
5 RE A R D I R, BN AR R RN ER A I, TTEE RSV AT N EBRET SR 0 R R e
2, PRI Pows RS
232 HFEZRYAN  E4ERT 2 FAR S 300
B i X 1) RS M SRR e R T s i Y 28 Ak 250 -
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il 5t B B0 R I 110 0 0 9 5 P AR B
K fF 2 FEEHIR T, WA IS S e s & 0T

{1447 b 25 7 FE 3 GO RN 3K 5 76 275.8 kPa(40.0 %5 100 |
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KPa(40.0 psi) i , B 7 i 10 55 5 it SR s o . B 4 AL RASF B AR R R R L ALALS
s M. 1N A Slyvatest-Duo PEAT A 7 (s Figure 4 Chang.ing trend of EL of ultrasonic wave with
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A 275.8 kPa(40.0 psi ) A 7% FE 3y 55 Hm TR 38, (0K TS 132 34 30 8

3 i

AR HFFE T Sylvates-Duo 8 7 k5 B 045615 A BHHEfl Iy 58 J% BUHH 3% R 3800 1 7 9 £ 4 ke
25 2 AR B B, O TR AR TR A (0 B 4 o 0 B e P
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