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fe perfarmarce of 35 finfshes (olear water-repelient eseroatives; gl plenrented, wea-
ter-repellent preserpaiies; semlitaniparanl staing alid-colow siting, ard paints) appiied o
newdy planed, vertical gratned: facten-planed, far-grafned; or saw terkred, vertical gratned
wvestern redcedar bevel siding waes evadiaed for crecking, erion. and gareral appearanse over
I years of mbilow! exposeei ot oo sites (MadBon, W aed Gulipor, M50, Sendice Hie wis
dependent vr e woed sotace ard licreased In the followdng arder: clear water-repellent
preservatives; bghuly piomented, wain -repellen! [reservalives; semilramsparaent stalrs solid-
oy stains: ared patats The performance was b e same for forll e Del-mamed ard ve-
tical-grained snnoth planed bevel siding bue war greaely {mproved for alnast all fintsh spstens
ot e saw-textured weslern reduedar berel siding,

INTRODUCTION

Lrevious indormation on the service life of finishes on western redcedar
was obtained ot studies of venical grained Turober Teom old-grossth
(errents wsing finishes that are no longer available Lrom previcous siudies ac
the USDA Forest Praducts Taboratony {Madison, WT), the performance of
finishes formulaed price to 1990 o saw-texiared and planed western red-
celar (Thada plicata), redwood {Sequofa semperidrens), Southern Pioe [Pins
5]t and aspen {Populns tremuloddes) were reported. Others have compared
the performanee: ol painl svalerms on smooth and saw-lexiared plywionnd 2#

All archilectural linishes for use in the Wnited Stales were relormulated in
the varly 19905 to lower their volatile organic compound (VOC) comtent to
meet air quality legislution. AL the time this stody was stared, Tittle informa-
tion was available on the long-term performance of tiese low-0O0 Nindshes.,
Norhad any worls been done 1o compare the performance of these new low-

*One Giffoerd Finchot Drive, Madisan, WL 63726,
taythor to whom correspondence should be addressed. Email: rswiiliams@fs fod.us.

JCT CoatingsTech



T6/RER 2hE & EniELR FEESC EE"LieL ST AL, UONJEJE SIS RES 4+ JaUUD PRYIE SIS ey o - i da e d oLy s i
LR TIAT RS2 e 6 28 02aT s 1L FRET TTLATT e w1 MEDE SANAE TG + JAL TR Sps e B 4 o Hik Ut =T | 4], I ¢
50T L i [ T 0 E0SE Y TEofo?'t oIt L Bl MFIIE TIHAS LG + JALILE IS SIS iy B + o i aadng e | 4+l e aom 5
CRA L eei L E 37 0% s RTTSTT TEESALE 2Ll 20 XA TO1O5 GG 1 1IN RHIE| SPLOS SeE SOLUA + d i, )0k e T HzE +
L'8S el 0N 2R AT £ 1Lie g 171420 R EATTY IL SR SpO0S ShLe 4 s BRYE SPUOS 08 U 4+ Je A ) ped g UT-1E L
L LTE L CTENT] 347 de LT ST PO B 515 JAIIC SPIN0L S 4+ T PASER-]I0 SPHOS Sd) LU 1 Jup 37 25+ 35 we=He H
Tl TR Uehfuye LELT A WL T LR pay LEIREY 2] 515 PESEO-1I0 SPUOE LG5 Py + 44 U510 Z) e 0 25 i B 1
+44
[Afie oL BESLE 21T 0L () SO AR SPUNS TRE I EPLRE nGc pay + JyN 95 LA 1 R ey o]
Uil e POET (0 B2y 525 U TR SENDS R PN+ 446 93 uLgs w=ae 25 80
B 1] 0T k p=y W HY FRERQ-|Le SRS W06 FEY r i 04 ULERS 1L 35 "0
I'eT L'.a FRE A5 T Lel F0% il PASEG-INUSE SPUOS TLGE UEL 1 Al 8IS LTS HEOET 35 2N
b FR LR TTEL Lel 515 35 PasEQ-(I0 SpLos LG UE] Qi 6N LLBIS "l 15 23
L W14 ] - e | LU, FI5 Gif PASET-INAIE SA05 S50 AN - dilid S5 ULBIS =T 25 WETH] g
ez 20 A gL Tif| I 535 95 PEEE0-C0 SPIOG R T U, - Cdi 35 LU=y PRI % LR ey |
5'Ea ] UER E ] LBED 1 + (R3S MO, A
'L/ EAUT e T EETEET LI TL L) L ANAUTE SpUEs i - vy piE SpHOs ey SO, dopqepeal L
Wefidd w622 (LT R TEARST Iy SN LAl JL T PO it - veud P E SPOE S0 S jurada_ - el s o
e TS At 15LET T ALy JL Sz SPLns aepy — wcud 02T Spos wE . Trudi - 4nrgen aisng [
SETEHE TR GESSLTE LeviERE AUTATT EE'5f6en CHTNL I =] AP gy + JBILd HBLE] SPUDE WEE AL gy 14d- LRy i
LBeienT T705%°0 2LAENE UL T Lo L LN 3L P spres g Lr 4w ud 2EE SRLDT 08 ALl B ek (LD CWETHIRL 3
*0ISTER IS0 cirfRy SIS e ERUER ] GG SR SpHng 3Gy - 5% FRSEQ-ILD BRI WLES TN UE WM ORTWETHIIEY &
L SE Ty U1 FERSTGG PO TS £8iee pay (5,807 23 515 PASEQ-ILA SRS L0 ) {517 71 11Es 1.0 05 A0 I _”
LR RESCE L TN Nty Fd FI5 SAIIT SPUDT WEE ¢ e i g W.ELE "ZET J5 110 75 6 !
U6y BUE 4071 AL LR g L L T Y [ TRy Kl
U LT 2T aaty Tag AT v} i
Loy Ll GaT°T TG LE] WIEDS B Q5 TorBlY ¥
an Ly IT't LeTl ue| 515 95 PAsE]-I0 SpLOG Sobg uky UEZT L0 25 TIrey L
ol 1 Gty 0521 Ll E TS TIT G PASET-INASE SP0S A ULELR H31E7 15 "WET+HE.4 Z
2n I AT EZAT EQLYYA GO0 AE ARG SO g T, LLELS PRI 5 Wty T 2
Ao 10 ch LG FLET 10T SR Y1% 95 SPLas seq I2pay LE LG SR i
v oz 5y L L'dd =t Z0'E -EpE] 15 AM SPLOE TRrE 12pAn L A EN T | q
e L'AS FArs i AT Q&g sy S5 i FPUDE W7 pajLawdty LKLy e 15 CWETHREY 4
gt n TR 645 GER' £l JBPE] 1% 9% PES20L0 SpL0S G g B0k ULERS |5 "0 {32020 ¥
ke Ea e B'aL TR LY ) "1 IE3E] 515 95 pP2sec-L L AEIS 1D 15 fEau] i
WL P ] AL TR Bbi [Rals R RET] LLS gM FEIE] JJADE SAL0S 02 NNy "1B7 Ry UoyFaIE "h0 z
i 154 bui 57 BliA padiapy 515 AM 20032 TPOL PAYIE SU08 Gid SinmpEy BT UOUFIC ) ) 1 g
T'Ik e = EE [FE ] LT T dii G5 2T TR s g g Jeap) dd L
b I o7 La¥o Lt Ly 05 %35 1R, yLdop, sading I
'k g SR 53D ] 1=h : Hivp SpLLs Sbat Je3 dii | rl
Te EN] LAt SRR a8t IEH[] vl B SPLDE ST 4BV LT N i P Tt
0f- El LT FER Llors dEpa] CHI 3N SPLOE St pEaUL) AL EREY OET-X LT
T o 2 IS8 3 1 13 i CU3 JELRULL JEE] Sl | P, Lesday) E
Ll L] 44 LNt T HETE JES] JYN AM SR DS Nl JEXD AUIHEIER 04 SLPCol) [ w
[t/ fe FET squp) Wap)
T'IF &7 faiy 5an GEE' o -B212 J48 BY FREEQ-ILE S5 W00 -k JYNT JELAN, i
By PiE] §°0E AT T i 10&]0 did 38 FI05 Wl JAERs u puenfimsey) El
205 T 2LE 'k Bhd L 25701 1097 duif AN FPHOS GG JUETESL Bl 34 El
Ea 4'G7 =1 g LLOTL w13 Ty dui Aah fag 5 dou) ssacy ¥
G T B ] i nT 120] dii RSt [ prien aot-i i
17 L' 2k a'cE LaHD L e EELYNITEN L1 IEHT] g4 Ry Uosdwry | F
£'498 1'd Lt by L a0t LI 1 AL UEATOS JEBT) Eag L33y, unsd | T ¥

W A % Y B, BN % 5pLa5 o/Eweg 1B/ iy Uil L3aEg Tnping




WHed 1AM WO DAY 7 AGQET, -

1l 5o £'8 0%E <20 oI5 02l (134 zy GEE o'1L G

a'f 0EE a'g ae2 BT nEY i S0GE 5’5 5oz w11 G2r i
§IT GLL B7L 5% 202 O5E [l oL B2l 515 9l g

58 £l o Z0E I S5E 5 0LE R GE[ 201 gLy g
&G r5d £Ft oog £YT =0 LT 0EL &'1T G Sl ¥
T Gzw fyR- a0z 5 Eir 0t 5k b 002 26 £1F 5
] B5E OLL asw £E? 056 1'67 5201 601 gt $nE s

&R qaE o c&T 2 s Lk o0E B QAT £'0 0g% ¥
] 08Y 66 G0 AN 555 &l 019 [ aLs E'ST 529
#'9T £t B'g 0% TLE GEY 5TL et 6'G 0¥z B0l Girk £
£0Z gl g5l Gy L0 ohE £07 5 B 51 ogl nas

501 iFd 9 oE2 ETL noy &1L G g'q e Ut 0Ty z
£l i 3%l 965 w5l G70 zoL [ oL GEG 2'aT 0ag

L0i Gry 5F (WTiF4 £1T o 0T ol g 582 il s I 4
EIL oEs I GEE AT a50 £al a9 g ORL gl FED

g ooe 3 2 5 oY EN 02o o N5z vl G5 i

A 3LE ] 502 A'B 0y 20l g1 £ L1 i GAE -
(A Q5% 55 0%z ]! oy 2T 075 £ 512 iET 0z5 &
11 () £ 512 i G0% B0l it £'G ¥ £l ozT ¥
g1t g% a5 i wElL qI% B 1L Go% 4G 0ze MR [y £
£I1 gy g 0ET £7 02t a7t qi o5 (7 LB SEE 2
00 Bid g OEE Lm BEY £11 QA &) 057 £'11 ooe T 3
£ G [ G2l g5 5EZ g GiE 67 021 51 /2 £

2ot 567 ['G 502 ¢TI (114 15T GG o7 521 E A qoy 9
I 1184 2 Th1 oL W 571 AR 0¥ oL a1t ory 5
eTL Gil lhg 507 B ci% nit 5 BF 02 A nLv ®
R 144 o G q°Z1 55 £'21 Q0G i 06T 021 i £
UET £55 e 961 11 &7 oLl 0554 T 241 FTL G z
2T ik £ niL &0T gl §TL OTL 55 27 121 G 1 1
LT 5ow g 502 TEL [5s (oA 0 55 £z 56T 15 L

5'R oFs o'F 52T o onf g ghE £F GiT 6 04 g

e 522 &€ noT o8 a2E i 51% g el oy AL q

'8 GiE 13 OLE wE oAk I 3 o) 6T 16 a6E ]
60T ghr i r T 621 25 7T it L 521 FEL gvs £
1L o5E BE 0%e 211 nE 62T LG Gy of1 g1 ity z
i Q0 w0 043z u'sl LED P 055 A [a] ¥4 oL 0ES |

Jl 186/ bg 1 1857y By P 1ef/y by (e 1e5/3 by 1w 16/ bg 15 1y By

94 dd H dd o 1% o 15 i dN B 4N o 44 o 44 oA 15 o4 15 a8, 4N T o

pedyng uasLpy




Gulfport

Madison

5T Y6
5a frygal

mZA
3.2

NP ¥G

NP WG
5g ftigal

9

120

1.6

5

4

145

31

125

1.8

6.1

65

130

WRP

10.7
153
14.1
14.9
3
12.4
el.B

L Ta g
[

435
Al
¥

il
B
S05
240

0.7
7.7
fi.fi
7.2

7.0
2.2
2.6

255
310
335
3LA
&
2uh
350

0. f
142
13,58
1z.2
16.2
12.2
20.5

435
S&0
BEE
G40
a&l
500
B3

12.3
14.0
14.8
1.6
15.8
12.5
213

Lo0
570
605
B
645
510
E70

1.1

B.3
Rz

1.7
7.6

6.0

250
340
315
320
280
2ui
335

11.3
14.8
14,6
13.5
1.2
12.0
23,3

L1l
ELE]
]
S50
6]
483
g&0

I R e

19.1

1]

11.4

RL

16.9

a0

15.3

745

11.3

L]

17.68

TEO

2

2.5
14,9

1400

1.1

2.5
12.7

100

2.4
146

165
555
oo
S8
T4h
500

1.2
6.6

S
2
GG
Ja0
585
265
435
265

2.1

13.1

&S

WEP

275
G385
250
fi7)5
20

535
a&hR
520
Fi5

184

16.2

BEl

17.E

16,5

140

370
105
524
RGO
405
Q6o
425

134

L
-t
L

14.2

T4

14.6

12.7

17.3

14.8

17.6

TE0
30

17.3

12,7

&4

105

12.3

7.2

11.8

12.3

5.8
G4

146

iy

12.5

Rl

A

125

10.7

11.4

463
420
EL ]

+4

2B

420 10,3 98
227

1055

.5

1

10.3

2.1

£h.B 02A

4

4.8
7.1

23.3
1

1L

by
184

107

1.¢

280

3.1

53k
674
4241

17.5

715
SR
500
430
440

523

235

18,1

T40

[Eq)
Lo

Lk
4007

16,2

164

47

A.b
12.2

.1
18,9

370
FT0
435
525

.8
12.5

B4

240
500
250

50

10.3

19.6

14.5

1E.%

Ti0
455

A5

B.4
41

260

330

0.7

430 15

460

Gl

11.4

0.8

=l

128

11.3

L%

11.4

Technology Today

WO finishes on Nal-grained hevel
siding from secoid- and third-growth
Forresis

We reprorl here the perdformance of
35 tinishes used in 49 findsh systerns
on newly planed vertical-grained; [ac-
torv-planed (It griined; or saw-tex-
tured vertical-grained westem red-
cedar bevel siding, Tinishes included
clear water-repellent preservatives,
Tightly pigmented water-repellent
preservatives, semilrnsparent stains,
solid-color stains {also called Tull-
Brorclied staing or epague stains), and
acrylic and allyd painis. A1 Anishes
weere readily available comumercial
finishes and were applied under labo-
ratory conditons. [Lis nod the inlent
of the study o compare the perform-
ance of ihe varos brands of finish,
bl rather W oblzin general perlorm-
ance information for various types of
finish om the different substrares (for
example, o determine the expected
service life of a typical seinitranspar-
ent stain on saw-textured and
smoolth-planed bevel siding}. The el-
fect of a water-repellent preservative
[WRT] pretreatment on the perfonm-
ance o several paint and zolid-color
stains is alsa evaluated,

EXPERIMENTAL

Materials

Weslern redcedar bevel siding was
obtained from lumber dealers in
hadison, WE Bevel siding was nomi-
nal & in. (150 mm} and was obtained
i 12-fi (3.66 m] lengths, The verli
val-grained siding was an all-lveart-
wood clear grade having grownth rates
in the range of 26-28 growlh rings
per inch (140-11 per cm). As received,
the xiding had one side smooth-
planed and one side aaw-Lexlured.
The factury-planed surdace was
planed agalin in oor laboratory sev-
cral days prior to tinishing and stored
in one of our controlled-humidity
roams [65% relative humidity [RI1)
and 27 C) until it was finished.
Approximately 1 mm was remowved
trom the surface. ‘The [lat-grained

Auguse 2007 &1



Figure 1—Paints and
twn-coat  solid-color
stains (Croup O) after
10 years autdaar expe-
sure near Golfport, M5.

Fiqure 2—General appearance cvaluations for 4 red 55% solids oil-
based solid-colur slain (505, C 5, Table 1) exposed near Madison, Wl
{MP WG: newly planed wvertical-grained: FPFG: factory-planed flat-
grained; 5T Wi: savi-tewtured vertical-grained),

(-5 Finishing System — Madison
Olympic SCE Read Oil Stain
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Years of Gutdoor Exposurs
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Figure 3—BGenaral appearance evaluations for a clear 67% colids repel-
lenl-preservative (WRP, A-7, Table 1) exposed near Madison (NP VG,
newly planed vertcal-grained; FP Fh: factorg-planed flat-graine; 5T
VG saw-textured verlical-grained). Boaeds were retinished after 2, 4,
and B years {armmg),

A-7/4-14 Finishing System — Madison

Wealman YWHF Clear
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w @
50
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1 &
g 2| 1Y
5 4 1
= SUITT
'E | 1
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u T
012 3 4 56 7 8B 6 1011121314

Years of Guldoar Exposuie
—~8— NP YE —*— FP FG —&— 5TVG
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bevel siding was all hearlwood select-kmotty grade with
smiall tight knots having approximalely two Lo three
arowth ings pet con This siding was also stored in our
coptrelled-humidity roem prior to being finished.
Sieling was aut to 47.75 in. (1,21 m} lengihs (hence-
forth referred 1o as 4-ft boards} and each board was
marleed with a pendl with seven 6-in. [150 mm] sec-
tions for tie varions Onishes, with approximately 3 in.
{76 mm) on each end to remain unlinished.

Adl finishes were purchased frivm paint stores in
Madison, Wi Lhelr descnption and general characteris-
tics are given i Toble | Uhe description includes the
type of color, binder, solids comtent, vidlatile content,
water content, VOCs, and preservatives/ mildewcides.
Solids content was delennined using the ASTM L
2832-83 procedure Finishes ave grouped in six general
cilegomnies: cler and lightly pigmenied water-repellent
presemvatives (Group A), semilransparent stains {Group
B), solid-color stains (Group C), painis (Group D},
sofid-color stuiny with 2 WRP pretreaument (Group K,
and paints with a WRP pretreatment (Group F). Within
cach group are seven finishes except in Group A which
has 14 finishes. Hersatter, when the (inish groups are
mentiome], the reader can refer Lo dable 1. Seven Lroup
A (110 7) linishes were laboratory-applied al the be-
ginning of the study. These finishes Lasled less than fwo
years aml were subsequently reapplied in the field {first
refinisti}. Note that finish A-2 is the same a5 A-9 and A-
7 ix Lhe same as A 14 ot all other Group A tindshes
(A1, A3 A4, AS, and AGY, adilTerand finish was nsed in
subsequent vears for the second and thind refinish.
Some of the original seven finishes were no longer
manufacturead.

Figure L—General appearsnce ratings for a redwood colar 24% solids
alkyd-mogifisd acrylic waterbame semitzansparenl slain (575, B-1,
Taple 13 axposed near Madisan (NP VG newly plansd, vertical-giained;
FP Fo: factory-planed fat-grained; ST WG saw-textured wvertical-
grained).

B-1 Finishing system — Madison
Olyrmple Marathon Redwood STS Alkyd Stain
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Figure 5—Fmish cracking razings for a white 78% solids oil-hased, sol-
venthorne solid-rolor stain (505, C-1, Tabie 1) exposed near Madison
(HP WG newly planed vertical-grained; FPFG: factory-plance flat-
grainec; ST W0, saw-Leslired vertical-grainec),

G-1 Finishing System — Madison
Pratt & Lambert SC3 White Alkyd Stain

0123456?891{)11121314

Years of Qutdoor Exposure
—&— MNP WG —%—FF FG —&— 5T V(3

L B v R RN B B i - I

Evaluations — Cracking

Cleaning solulion wias ooe jparl honsehold bleach
[ 3% sodium hwpochlorite), theee parts waler, and a
sinall mmount aof powdered detergent,

Methods

Tinmmc—Within each twpe of bevel siding [lactory-
planed Nat-grained; newly planed vertcal-grained; and
saw-textured werlical-grained), the 4-1 oards were rin-
domized, and three boards were used for each finish
syslermy Six general mlegories of finish were applied fo
cach ot these three-board sels. Bach categooy of finish
had seven finishes-one for cach section within each of
the 4 (1 beards. “This gave a fotal of 54 4-ft boards for
each outdoor exposure sile. Chne site is Tovaled approxi-
mately 5 km west of Madison, Wl and the otler site is
located approximately 15 lm north of Guifport, MBS,
‘These sites have distincdy dillerent clitnies. The
Madison site has four seasons with rather severe win-
ters, und the Cnllpor sile s g martime climate with
Lot humid summers and mild winters,

All 4-ft boards were inidally finished under ambient
Lilsesratesry conditicns; the spread rates ave given in
table 2. linishes in Croup A were renpplied in the ield
and ficld-applied spread rates were not determined.
Prior 1o field appplication [refinishing) of the boards in
Croap A the boards were cleaned with a mild house
horld bleach and detergent mixture, Bleach solution was
applied using a solt-brisde brush and thoroughly rinsed
with water atter 15 min. Boards were refinished alier
they dried, usually the nest dav. All other finishes
{Ceoups B o b)Y were applied only onee al the Tegin
ning of the study, All finishes were brush applied.

The 4-fF bowards were attached w o vertical test fenee
lacing south wilh a single screw at each end and there

WLy, CO g st ech, org

~ Technology Today

was 4 Va-in. (6 mm) gap between each board, Nine
toards were placed in each section of the lence {Mgure 1.

Evaruanos—wWith the excepilion of Croup & each ol
the finish weslems was evaluated once & year over 12 o
14 vears. The Moishes in Gooup A were svaluated maore
allen {approximately every six months). The semvice life
of the clear and Jightly pigmented finishes (Group A)
wag determined from the general appearance evalua-
terns (listed as "General” in the wbles and ligures),
Semitransparent stains were evaluated for “erosion,”
and the solid-color staing and paints were evaluated for
frracking” and “general appearinee” Evaluations for
erosion, cracking, and general appearance were in ac
cordance with ASTM Tb G62-93, Id 661-93, and D 3274-
B, respectively.” A ring of "0 indicates ne degrada-
tien, and “ 17 indicates Lol failure of the coaling
system, A rating of "5 indicates a condition ac which
the coating sheuld be refinished without having ta do
excessive stlace preparation {in other words, the ap-
proximate service lite).

Daa Bepucron—he daa [or each of the Nioish svs-
temmns were plotted to show pefonmance over the 141-
vt exposnte oneach of The three different surfaces
[ newly planed verdeal-grained [~ VU faclory planed
flat grained {IF I); and saw-textured ventical-grained
(ST The plos showed the average and standard
deviation of the three observations [or each of the [in-
ish swstemns om each of the sunfaces. Tor example, the
general-appearance ralings over 14 yeurs [ora ted 5h%
solids oll-based solid-coler stain (Group G, linish C-5)
exposed near Madison s shown in Fgure 2. The stan-
dird devialions are the Diees 4l each sverage point in the
plots.

Muost finishes had four plots (“General Appearance”
and “Cracking” Tor Madison and Galfjert], which -

Figure 6—Faint cracking ratings for 2 white 77% solids alkyd primer
and 57Y% solids acrylic topooat [D-6) exposed near Madison (MP WG:
newly planed wetical-grained; FP FG; factory-planed flat-grained; 57
Vi saw-Lexlumed warlical-grainead),

D-6 Finishing System — Madison
Lugits White il Primer + White Latex Topcoat
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Figure 7—Fainl cracking ratings for white 7% snids ail-based salid-
coloy stain (E-1} with a solventbome water-repellent presarvative
(WRF) pretreatment mxposed near Madisan (NP Vi newly plancd ver-
tical-yrained: FP FG: (factony-planed flat-grained): 57 YG; saw-tex-
tured yerficat-grained}.

E-1 Finishing system — Madison

woodife WRP Pretreatment
£19
{3 7
l ﬁ - - |
5 3 ] l i
= N L N D Y, .~
=
. 3, . [ [
m ] T L] T

5 12345678 61011121314

Years of Qutdaor Exposure
—8— NP VG ——FP FG —&— ST VG

talled almost 200 plots for all the (nish wood conbi-
natons. Omly a few representative plots are included.
‘Yhe service lile was determined as the lime it took Tor
the average Lating to reach “5" on Lthe evaluation scale.
‘he service life (time on (e abscissa) of each linish is
e interseciion of the perfoxmance line with the five-
year line (ordinate). Tor exarmple the service life of fin-
ish €3 (solid-color oil stain, Figire 2] was about ning
vears on newly planed vertical-grained, 13 vears on [ac-
tomy-planed Hat-grained lonirds, and more than 14

Figure & Paint crackiny ralings for a white 77% solids alkyd primer
and 57% solids acrylic Lopooat (F-6) with a subventbame water-rapel-
lgnt preservative {WREF) prefroatment pxpused near Madison (NP e
rewly planed vertical-grained; FP Fi: factory-planca flat-grained; S0
WG saw-texlured verfical-graineg).

F-& Finishing system — Madison
Woodlite WRP Pretreatment
Lucite White Ol Primer + Whita Latex Topcoat
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vears on saw-lextured verl ical grained lumber, The sery-
sce life (o each finish is tbulated in the various labies.
The peformance line often intersecied the lve-year
line between years. The closest year was listed in the La-
bles: (lear penetrating finishes able 34,R), semilrans-
parent finishes (Tidre 4], solid-color stains {fable 5 an
7). and painis (luble & and 8). Tables include the sery
ice life for bath the Madison and Gultport field sies.

RESULTS AND DISCUSSION

The perfurmance of the variaus linish systems on
the three difterent submirates varied greatly. Many of
the clear and lightly pigmented finishes (Croup Al
lasted less than six months, whereas some of the solid
cobor stains and paints were in excellent conditian after
14 years.'Lhe most impportant factor in determining the
service life was the type of finish. In general, the Tarnk
ing in decteasing order of service life was as fillows:
paints, solid color-slaing, oil-based semitransparent
WLalns. water-hased semitransparent slains, lightly pig-
mented WRIY, and clear WREs.

After the wype of finish, next in importance: i the
woud swrface, In general, each of the fimsh gystoms
had longer service lite on the snve-lex Lured vertical-
orained bevel siding, The verlical grain surface is pri-
marily comprised of eatly wood, which abworbs the
fiish betrer than latevrood ., The siw-texiured surfice
has no planer-induced surface sITesses, which can place
stresa on subsequently applied coatings.® ‘The saw-1ex-
(ured surface adcepls Mo finish, which gives a grealel
film thickness than smouth-planed surfaces. 1o general.
we [ound little difference between the newly planed
vertical-grained surtace and the (aclory-planed flal-
prained sutface with some exceptions noted in the tol-
lowing subsections. 'The service bives for [inishes within
cach of the six finish systems (Group A to T) are given
in the lollowlng subsectinns

Clear and lightly Pigmented
WRPs (Group A)

Ceneral appearance xatings [or £ nish system A-7
[A-141 show consideralle dilference over the 14 years
{Figare 3). The initial finish application liusted less than
15 months, and e boards were refinished after two,
four, and six vears, The finish was not evalualed after
refinishing at twe years, Not gvaluating (he linish svs-
tems immediately after they were relinished was an
oversighl because in many cases the yanmgs fell below
#3% within vix months of refinishing. ‘lo compare the:
ratings ameng the varions finish systems. the inloria-
fon on the varions plots (such as shown in Fgure 3] i
Labulated! for each of the finishes on each of the sub-
strates. The times [years) [hat il took for the rating ta
drop below *5° are tabulated (Tirble 3A {Madison) and
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