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Kakuichi KITAHARA :

On a Simple Testing Apparatus of Young’s Modulus in Bening
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Fig. 2 Principle of the apparatus
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v F (Chamaecyparis obtusa S1EB, et Zucc.) DEZ h=3mm, EX 200mm (=
> 1=180mm), 1 b=10mm Q)% i, #HE% 300gr X b 1000 gr 3£ 100 gr 4ic
ALY LG aOARNEEBIC L 527 v Z7RROMBE R IR 2RO L 50k 5, WHEK
OBy [=150mm, JEE 3mm, 1 10 mm ORFBESEOBE, MBS s
BEHE Lielfit L ROBRBOMICH LTE < '

Table 2 HINOKI

Load (er) 300 400 500 600 700 800 900 1000 ‘ I fﬁ%ﬁ%@glem
E (x107*)(kg/em?) | 3.82 , 4.89 5.56 584 584593 597 584 6.09
FlsEEoEERE ( # ) 0.45 0.55 0.65 0.74 0.85 0.89 0.80 0.78 0.20
SEIEE OEREEE (1) 1 0.15 0.17 . 0.21 I 0.23 0.27 l 0.28 | 0.25 0.24 0.06

A —~8:D 7> (Fagus crenata BLUME) DB % Hw, #EE 500, 700, 1000, 1200,
1500, 1700, 2180 gr b2 LB EOAKMEEEC & 3T v VY RZEOMEL "eTE 3 %= ‘
Dk >5Ch b, MHEEDOBEC FFHZERHFCL S, &2 3mm, 1 10 mm, x,v> 150 mm
DEBRCWTHT v v 7 REE KO b Oy ROEBEOBTHK LTE L,

Table 3 BUNA

Load (gr) | 500 700 1000 1200 1500 . 1700 2180 HSREEHTF

¢ | ’ Ordinary cantileve

i : T -
E (x10)(kg/on?) 6.70 9.19 11.33 1153 1131 11.20 11.00 11.79
FEEmomERE ( » ) 0.2 0.57° 050 044 0.58 0.8  0.95 0.71

FHfEOBERRE (1) | 0.09 x 0.17 ~ 0.16 0. 15j 0.18 ; 0.24, 0.30 i _

| 0.13
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Table 4 The values of young’s modulus by gl v FFZEOEY RKEL L B3 DT H
cantilever method and two points e “ .
support and centre load method B0 XA—HAHROGERMEC L OTED
(kg/em?x107) : BERAN BT B0 502 milllF v
= & Lk 7 ¥ 7 T =2 —
Mettod of toms HINOKT | ‘BuNa  ZHREESZBTECRB. SR—EHLE
S ow | ! biLde /%, FFERAWT, @EOML
A 7 ,
Cantilever method ! 6. 03 11.79 )
ISR SR B UTRIZHEARD X 51C% Be

Two points support and
centre load method

6.99 13.11
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Résumé

The author designed a new simple apparatus of measuring Young’s modulus
in bending. The apparatus is shown in Fig. 1. The principle of it is as follows :
In Fig. 2 EAB is a cantilever, test piece. ADC is a circular arc, made of iron

and its radius is R, 200 mm. Load P is hanged at B point.

M Pl

In ordinary cantilever, %:El‘": ET

Where / is AB, p is radius of carvature, M is bending moment, E is Young's
modulus and 7 is moment of inertia, '

When p<R the test piece, deformed by load P, begins to contact with circular

arc at other point of A and the limit value of the load is given by next for-

mula,
ET.
Pz—pr-
In the case of P>P,;
i_1_Px
o R EI
5. PRx_ 12PRx
-~ I T bhd

Where x is DB,

Then, when x is measured, E is able to be calculated.

If R and P are decided adequately, the value of x is larger than 100 mm, So
% is measured by mm scale,‘b and the error is smaller than 1 4. |

The method of determing point D is shown in Fig. 2. He inserted a very thin
paper among the circular arc and test piece. So the thickness of it (d) gives a

error to the value of x. The error, DD’ (¢), is calculated by next formula,
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e = d(d+2R)
S &2 = 2Rd

When the thickness of paper is C.0Zmm, and R is 200mm, ¢ is about 3mm.
S5, when x is larger than 100 mm, the error is smaller than 3 %, »

Another error exists, When load P is hanged, point B takes displacement
(a), shown in Fig, 2. The valves corresponding to loads are shown in Table 1, But
in this case, the height of test piec2 is 3mm, bredth is 10 mm, span is 150 mm
and the wood is HINOKI, Chamaecyparis obtusa SIEB, et Zucc, So the error of
decreasing the value of span is about 10 %.

But these errors are constant error, and the valve of E is able to be adjusted.

The results of this test are shown in Table 2 and 3. These values coincide
with thos2, measured by ordinary cantilever method, but are smaller than those,

measured by two points support and center load method.



