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Acceleration of the weathering test : Similarity to outdoor weathering
indicated by infrared spectroscopy and changes in color difference,
water repellency, and gloss

Atsuko IsgikawA™, Yutaka KATAOKA™

Heartwood specimens of sugi (Japanese cedar, Cryptomeria japonica D. Don) were
coated with solvent-born penetrating or water-born film-forming wood preservative semi-
transparent coatings, then examined in comparison to untreated specimens under the fol-
lowing conditions : Standard condition (S) based on JIS K 5600-7-7:2008 (filtered xe-
non-arc radiation, method 1, cycle A, 38°C, and irradiance 60 W/m?), conditions in which
the water spray time was doubled or tripled compared to the standard condition (W2,
W3), conditions in which the temperature was increased by 10°C or 20°C (T48, T58), con-
ditions in which the irradiance was multiplied by 1.75 or 2.5 (11.75, 12.5), the condition with
three times longer water spray time : 48°C ; and 1.75 times higher irradiance (C1), the
condition with three times longer water spray time ; 48°C ; and 2.5 times higher irradiance
(C2), and the condition with the same set temperature and irradiance as the standard con-
dition without water spray time (WO0). Infrared spectroscopy was used to evaluate the
chemical changes on the surface of the specimens during the testing. The results indicated
that the chemical changes on the surface of the specimens did not depart significantly
from the changes observed in the outdoor weathering test under any of the conditions. Ad-
ditionally, the pattern of change in color difference, water repellency, and gloss in each

condition was confirmed to be similar to that observed during the outdoor weathering test.

Keywords ; accelerated weathering, outdoor weathering, infrared spectroscopy, color

difference, water repellency
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Table 1
accelerated weathering trials

Description of wood preservative semi-transparent coatings on sugi heartwood for natural and
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borne (SB) gy 7 (wet, g/m? L a b
P/ S by
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A Exed
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a) The nonvolatile content (mass fraction) was calculated by weighing the residue of paints, which were initially
dried at room temperature and subsequently heated at 50°C, for achieving a constant mass.
b) The coating weight was measured immediately after brush coating in gram wet paint per unit area of the front and

side faces.
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Table2 Conditions for accelerated weathering test® *
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Fig. 1 Infrared spectra of the latewood area in a sample prior to outdoor weathering.
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Fig. 2 Changes in the infrared spectra of an uncoated sample during outdoor weathering.
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Fig. 6 Changes in the band height ratio of uncoated samples (1270cm~'/1370cm™') during accelerated
and outdoor weathering.
S, WO, W2, W3, T48, T58, 11.75, 125, C1, and C2 : Table2 ; O : outdoor weathering.
-E : early wood ; -L : late wood.
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Fig. 7 Changes in the band height ratio of uncoated samples (1510cm~'/1370cm™') during accelerated
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-E : early wood ; -L : late wood.
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Fig. 8 Changes in the band height ratio of uncoated samples (1730cm~'/1370cm™') during accelerated

and outdoor weathering.

S, WO, W2, W3, T48, T58, 11.75, 125, C1, and C2 : Table2 ; O : outdoor weathering.

-E : early wood ; -L : late wood.
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during accelerated and outdoor weathering.
S, WO, W2, W3, T48, T58, 11.75, 12.5, C1, and C2 : Table2 ; O : outdoor weathering.
-E : early wood ; -L : late wood.
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Fig. 10 Changes in the band height ratio of samples coated with a penetrating finish (1730cm~"'/3132cm™")
during accelerated and outdoor weathering.
S, WO, W2, W3, T48, T58, 11.75, 12.5, C1, and C2 : Table2 ; O : outdoor weathering.
-E : early wood ; -L : late wood.
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Fig. 11 Changes in the band height ratio of samples coated with a penetrating finish (2925cm~"'/3132cm™")
during accelerated and outdoor weathering.
S, WO, W2, W3, T48, T58, 11.75, 12.5, C1, and C2 : Table2 ; O : outdoor weathering.

-E : early wood ; -L : late wood.

AMORAE Vold8-2 (2022)



30 30 30
o Ty $ETTE ey T T A 7T
é EZO £ 520 el & 520
o [=] o
oo o o o N
g o Q @3
5 o010 -3¢ S-E 5 »l0 we-3¢e- TA8 - E S ol0 |16
—eo—5S-L —e— T48-L —eo—Cl-L
0 0 0
0 100 200 300 400 500 0 100 200 300 400 500 0 100 200 300 400 500
30 30 30
—l —
T £20 z ‘E £ 20
(=] (8] T
S s [¥] 2~ e _
”n (=] o o m——a )
~ = R 210
o =l —-3¢-- WO - E S - o e v
H© —e— WO-L —e—C2-1L
+U = 0 0
I © 0 100 200 300 400 500 0 100 200 300 400 500
@
{I\ - 30 30 B el
4 2 Time
@ — — S
@ E £20 T g0 $—= (h)
L= o e
S N Yo~ d
0 S m
R =10 R =10
oo —-¢--- W2- E oo —e-3¢-=- |1.75 - E
—e—W2-L —e—11.75-L
0 0
0 100 200 300 400 500 0 100 200 300 400 500
30 30 30
= o7 -
S5 Y~ s 8
o by o by (=]
~ =10 ~ =10 ® S0
— & ——W3-E - & - &0
—e—W3-1L
0 0 0
0 100 200 300 400 500 0 100 200 300 400 500 0 6 12 18 24
B el =35 R EEHAR
Time Time Duration of
(h) (h) exposure
(month)
K12 {BEfMEEREREBNARBERBRICS I IERFEESLBRRFOE-—753k (1730cm™"/3132cm™) DZE
1t
S, WO, W2, W3, T48, T58, I11.75, 12,5, C1, C2:X22H, 0: BHAEREHE,
-E D B#, -L: B,

Fig. 12 Changes in the band height ratio of samples coated with a film-forming finish (1730cm~"'/3132cm™")
during accelerated and outdoor weathering.
S, WO, W2, W3, T48, T58, 11.75, 12.5, C1, and C2 : Table2 ; O : outdoor weathering.
-E : early wood ; -L : late wood.
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Fig. 13 Plot with an adjusted time axis to compare the change in color difference between the outdoor and
accelerated weathering test (n=3) .
X : O (outdoor weathering) ; & 'S, W3, T48, 12.5, and C2 (Table2) .
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Note : The time for each accelerated weathering test that produces the same color difference as the 12-month
outdoor exposure test (8760h) was aligned at the 8760-h position.
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Fig. 14 Plot with an adjusted time axis to compare the change in water repellency index between the outdoor
and accelerated weathering test (n=3) .

X : O (outdoor weathering) ; & 'S, W3, T48, 12.5, and C2 (Table2) .
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Note : The time for each accelerated weathering test that produces the same water repellency index as the
12-month outdoor exposure test (8760h) was aligned at the 8760-h position.
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