RESEARCH NOTE FPL-0238
FOREST PRODUCTS LABORATORY*
FOREST SERVICE

U.S. DEPARTMENT OF AGRICULTURE

A LOOK AT YELLOW POPLAR FOR STUDS

By

H RAM HALLOCK and ERWN H. BULGRIN
Forest Products Technol ogi sts

Abst r act

A sawi ng system that reduces
warp may be the key to utilize
yel | owpoplar for studs.

I ntroduction

Yel | ow popl ar has been reported to have a substantial surplus of

growth over drain throughout its natural range and especially in the
Tennessee Valley area. The customary use of the | ower grades (2A and B)
as core stock for plywood has suffered in recent years with the w de
acceptance of particleboard as a core material. Sone |unber of these
grades is used as interior parts in the furniture industry but the
supply of yellow poplar greatly exceeds the demand and the market is
thus depressed. Its relatively low specific gravity (0.42) makes it
undesirable as a railroad tie species.

1/ Mai ntai ned at Madison, Ws., in cooperation with the University
of W sconsin.



Yel | ow- popl ar has been suggested as a construction dimension species

Its growth habits tend to produce reasonably straight logs with 'noderate
taper. Branches tend to prune at an early age, thus resulting in
generally small tight knots in sawn lunber. It has good nailing prop-
erties and resists splitting well. In hardness it falls between woods

such as white fir on one hand and the southern pines and Douglas-fir on
the other.

koch?' of west Virginia attenpted to make studs from yel | ow popl ar

but the studs crooked excessively. Final yields of studs that nmet warp
limts were 34 percent at 19 percent MC (nmpisture content) and 40 percent
at 12 percent M

An | dea

Hal | ock and Bul grin reasoned that the problem of crook mght be substan-

tially reduced by an extension of part of the EAR phi | osophy.
Specifically, the idea was to live sawthe log into flitches, dry the
lunber in flitch form and then rip the flitches into 2- x 4-, 2- x 3-,
and 2- x 2-inch studs.

Procedure

Ten small trees were selected at the Kaskaskia Experinmental Forest

at Carbondale, IIl., and cut into logs 8 feet in length. Al usable
stem was included to a 5-inch top. No trees exceeded 14 inches DBH
and sone were as small as 8 inches DBH. One tree contained sone heart
rot. The final log mx was

Di amet er Nunber Scribner Scal e
(in.) (f bm
5 3 15
6 11 55
7 11 110
8 6 60
9 8 160
10 9 270
11 5 150
12 1 40
Tot al 51 860

2/ Koch, C. B., Rousis, W T. Yield of YellowPoplar Structura
Dinmension from Low grade Saw Logs. Forest Prod. J. 27(4):44-48, 1977

3/ The EGAR (Edge G ue and Rip) procedure is described in "Yield
and Strength of Softwood Di mension Lunber Produced by EGAR System " by
K. C. Conpton, H Hallock, C Gerhards, and R Jokerst, USDA Forest Serv.
Res. Pap. FPL 293, 1977. Forest Prod, Lab., Mudison, Ws.
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The logs were trucked to the Laboratory and live sawn into flitches
| -3/4 inches thick. These were dried by Schedule T-10-D3, and equalized
for 48 hours at 15 percent MC

The flitches were then ripped into nominal 2 x 4's, 2 x 3's, and 2 x 2's,
with actual widths of 3-5/8, 2-5/8, and 1-5/8 inches. Preference was
given to 2 x 4's but the total flitch was utilized as nearly as possible
by combining widths. The lumber was then planed to standard structural
di nensi on si zes.

The final procedure was nmeasurenment of the crook, bow, and twist with
the Laboratory's warp-neasuring gage.

Resul ts
Yield in |unber was
Pi ece length
[tem 8 ft 7 ft 6 ft Scal e
2x 2 82 14 9 269. 3
2x3 71 7 8 332.5
2Xx4 164 12 2 938. 7

1540.5 board feet

Compared to the total log scale of 860 shown before, a net overrun
of 79.12 percent was indicated. The total cubic scale of the |ogs
(Smalian Formula) was 185.7 cubic feet. Thus, a lunmber recovery
factor of 8.296 was obtained.

Results of the warp nmeasurenments are shown in figures 1-3. In total,
99.12 percent of the lunber net warp linmtations of stud grade. All
| unber was within the bow and twist limtation of the grade.

In regard to crook, only one 2 x 4 (0.6 pct) exceeded the stud grade
limt (1/4 in.) and it had only 9/32-inch crook. Two 2 x 3's exceeded
the 1/4-inch linit but no 2 x 2's.

Conparison of the warp in the yellow poplar wth | odgepol e pine, which
is the lowest in warp of three commopn stud species previously studied

at the Laboratory, 4 indicates the foll owi ng:

4/ Hallock, H  Sawing to Reduce Warp of Lodgepol e Pine Studs.
USDA Forest Serv. Res. Pap. FPL 102, 1969. Forest Prod. Lab.,
Madi son, WSs.
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Aver age

Cr ook Bow Twi st
(in 1/32in.)
Yel | ow- popl ar
Al'l studs 1.90 4.29 2.23
Lodgepol e pine
Butt studs 4.5 7.2 4.3
Upper studs 2.5 3.6 5.9

Thus, in regard to freedom fromwarp, yellow poplar manufactured by
this process |ooks very good.

Based on these favorable results, a full-scale study will be conducted
to conpare conventionally produced studs, studs by this new nethod
dried by both regular and hi gh-tenperature schedul es, and standard 4/4
| unber from small, |ow grade yellow poplar |ogs.
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Figure 1. --Percentages of yellowpoplar 2 x 4's that exhibited various
anounts of warp are shaded. Tot al

M 146 087

val ues are cunulative to the right.
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Figure 2. --Percentages of yellowpoplar 2 x 3's that showed various
amounts of warp are shaded. Total

M 146 088

values are cunulative to the right.
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Figure 3. --Percentages of yellowpoplar 2 x 2's that showed various
amounts of warp are shaded. Total values are cumulative to the right.
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