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Abstract; The widely applicable non-destructive testing (NDT) methods for detecting formaldehyde emission from
wooden doors were studied. The testing process and calculation model construction principles of three non-destructive
testing methods for harmful substance release were compared and analyzed, and two calculation models for non-de-
structive testing methods for detecting harmful substance release in wooden doors-NDT ( direct measurement method )
and NDT ( conversion method) were developed. Medium density fiberboards were used to simulate the bearing capaci-
ty range of wooden doors to prepare samples for formaldehyde emission testing in a climate box with a size of 5 m’,
and the direct measurement and conversion methods were used to detect formaldehyde emissions. The current main-
stream method for detecting the formaldehyde emission from wooden doors, i.e., 1 m’ climate box method, was a-
dopted for detecting actual formaldehyde emissions, and the mass transfer theory analysis was conducted on examining
the formaldehyde release. The results showed that the data tested by conversion method would deviate from the actual
formaldehyde emission of the product. The larger the actual formaldehyde emission of the product was, the greater the
deviation of the conversion method detection results was. The direct measurement method is equivalent to the 1 m’ cli-
mate box method in the detection conditions, and the non-destructive testing of formaldehyde emission from wooden
doors using the direct measurement method was true and accurate. Compared with the release rate of formaldehyde e-

mission, it was more reasonable to use the concentration of formaldehyde emission in the cabin as an evaluation indi-
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cator for the release amount of formaldehyde. The non-destructive testing method ( direct measurement method) is
able to be used for the examination of formaldehyde emission from wooden doors, that is, the wooden door should be
placed in a climate box as a whole, the ratio of the testing bearing capacity to standard bearing capacity (1 m>/m’)
should be set as the air exchange rate, and the concentration of formaldehyde in the measured cabin is the amount of
formaldehyde released from the wooden door. In this study, the non-destructive testing method was used to test the en-
tire wooden door, the formaldehyde emissions of 20 wooden doors were tested with the non-destructive testing meth-
od, and some of the testing data have significant differences with the testing data of the 1 m® climate box method,
which showed that the formaldehyde released from the edges of wooden doors cannot be ignored. Using the NDT ( di-
rect measurement method) to detect the formaldehyde emission of wooden doors could not only improve the authenti-
city of the testing data, but also avoid the waste of a large number of wooden door products caused by destructive tes-
ting and save wood resources.

Keywords : wooden door; non-destructive testing method; release of harmful substance; formaldehyde emission; cal-

9%

culation model

PNREEE=7/)¥:9/§ X Ol 3= 9/ 8
RIS (VOC) Bike!" . 2% GB/T
17657—2022 Nt B 4 7 N 3 A 384k 7 B i
kY Mocwk[2-5], HurE M ANE AT AT
7 ity PR R S A A Iy A o L AR O AR
ik 1 mP SRR AR BT N E B R
B KA. bR R AR IS, A U Oy
BT XA T S AT TR IR AT 7= A
AR GEVR 3 AL R 25 53 ob , BAUDIRZE 5 KT
SRR S AN 5 A — B, AROKE R R R T R
T A3 AR]85 2% 1 PR R TCER R A AR A K 22
S, PR T 0 R R R S BROIR S I A
SYEA LR . T JG/T 528—2017 ( F 41 5 1 4%
BB K B R ORI 5 ——D 3
fiE i) BRI A T BT AR AR 2K T 30
HARASER EA N E RS IREUR /N T 22
m® AR/ T 12 m®, B4 R AR
AT MELL 2 I

E R, 365 FH AT FF R i %) = D) vk
1w SRR RN BN BT
A St P R A T R R A AR R vk
%% GB/T 35607—2017 { & {0, 7= S B4 K ) |
QB/T 2280—2016{ IMA KBS Far) b, Kl
HEE Rl 48 2 HER VLGP (VOC) BECEE BT,
2 Pl E Y BRI R AR T R A 5 4 —
B, AUCRFE T AEE ST AN, B, AT
BELEYERE NS Y (VOC) Bt LRl v 2%
A 11 FF 8 R S JC A I X 8 2% 1 B i S A
B BRURT A SR M v B A o ko o 003 R
GB/T 17657—2013 A it A S 4ffi 11 N i Al 2 Ak
REIR I8 T 75 ) 4. 60 H L BRI | £ 18 8 43 e 6
B, ARBIEGE TR TT R SRR R R SR A I R A AT

ARITVOC £ LY/T 1923—2020¢ 2 N AT
PR VOC WSREE AT,
1 "HEYFBEKE LS AN T A
U Ay 2
1.1 #EEZHEYREEZIE

T i FE B AR R W R T
FORA THAUR S B BA BRI S ik, BAR
IO AR im 3 P B 2oy = ST B T T N L e L VA
B 5 FL IR ) G A A AR T B A X R 5 R
AR IS I S BAECRAS BRIV AT s 46 AR S5 HE
SR T R M TR B AR A — 3K

WRMEE AR A P95 1 I & s T L
B 1, MREN A 2 L 3% 15 & M A+ kL
PSR, AT R PN B 2 A R S A AR i
T 22 1) G 42 PR 0 v 8 22 s SR oy T 22, 4
R THT P H5 R TR W AR T R B R B Bl ) s
STV RAS R, bRk R TR B[] A TR B
P SARIRBU R AL T R, R SR
Gy REEFAT 500 S T R B W R
JoT IR R SO 5T FR B8R U R K
WY T 4 P ) T Wk R R A S R R )
WRBE 2 25 A1 5% W 4 & PR ) SRR e R 22 (H K
K, BUR B,

A, W AN UBRR S
QU

— LB AL B
S N o
RSV

B1 MHESEENEXEDRBEZTEE
Fig. 1 Schematic diagram of volatile substance
emission from materials in a climate chamber
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Table 1 Non-destructive testing methods for harmful substance release
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Table 2 Test processes and results of calculation methods for three detection methods
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Fig. 2 The relationships between the results of non-
destructive testing ( conversion method) for formaldehyde
emission and the true values of formaldehyde emission
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Fig. 3 Destructive and non-destructive testing of
formaldehyde release from wooden doors
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Fig. 4 Trends of formaldehyde release from wooden
doors during non-destructive testing over time
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