
Similary 

then, 
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1.4586,.3-3.6124,.2+0.75311"=0 

1"=0.231 

At {r- : x 1~1 (1-1") + ;:~- x 0.0298317 }f-Ar{ : x -i~\-f- o.T~84 x 0.236478}=0 

{ 
4 11 r(1-,.) } { 3 11,. } 

At 3 x 191(1-1") + 0.13384 x 0.236478 :Lh - T x 191+ 0.13384 x 0.372014 =0 

AJ{r-O. 0767(1-1") +r(I-r) x 0.2228} + A7{0.0767 -I- 1. 7658r} =0 

Al{0.0767(1-r) + 1. 76681"(1-1")+ Ar{ -0.0767 +2. 778r}=0 

1"=0.391 

k t =2.16xH)(j I t =0.1338 1"=0.231 

Pt =, 10.231 x2._~~~ lQ6 =1931 1 
V 0.1338 . 

ft 
1931.1 

2x3.1416 =307.34cyclejsec 

k2=4. 51 x 106 I z=O.I338 r2=0.391 

Pz=jQ· 39iO~ ii}~~~O~ =3630.3 

3530.3 
h= -2x3:-141ir =577. 78cyclejsec 

By compairing h, and A we gain the following conclusion, 

(3) Conclusion 
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In this discussion the free torsional vibration of shaft was considered and the frequencies of 

the natural vibrations were deter mined. 'Vhen we changed the position of cams at the nearest 

position of the bearing, the torsional vibrations shall have the least valve of the vibration amI 

then the least impact on the shaft. 

We belieued that this changed pvsitions of cams shall have the best conditions for the vibra­

tion by calculating the above two example. 

On the physical properties under the chemical treatment of leathers. 

K. OKUDA, 1. TSUJI MOTO. 

(An Abstract) 

In this discllssion, our objects are satisfied by researching the chemical and physical properties 

of leathers on their stress-strain curves, and comparision of their energies under various condition. 

(1) Introduction 

\Ve compaired the strength of leathers with each other under variolls thickness as follow. 

\Ve took several test-pieces under dry condition. 

By tensile testing machine \ve measured the mechanical properties under its constant pulling 

speed and we gained the following results. 



(2) The expansion theory of the plastic deformation. 

If a material has not the plastic deformation, the material which have the deformation ~ will 

be satisfied by the following equation having the speed deformation. 

dE =r=~ dT:' 
tit !J. dt 

In which. p= modulus of elasticity in the twist. In order to the plastic flow, the speed defor­

mation will be more occured largely. Assuming that the amount is propertional to the stress, we 

obtain the next e<llJation. 

d~ 1 dd d 
~7t= e -;!t t- -,- .......................................................................................... (1) 

In which, ~ = percentage of elongation, e = modulus of elasticity. This equ.ation is Maxwell's 

equation. If we more generalize this equation, that is, if we put on for 0, we can gain the 

following equation. 

d~ 1 dd dn 
tit -~-I-( ....................................................................................... (2) 

When the amplitude of the vibration is very small, we can assume that the defoI'mation ~ will 

vibrate with the amplitude a 

In the practical vibration, this eqllati on will be satisfied by the real part. 

Similarly 

In which, (10 means the complex number in general. 

Then, 
tid . 
tli- =dozwe ico t 

~~~=aiweicot 
tit 

The equation (2) will be became as the next fOI'm. 

. - ~ __ . __ J! __ ~_ ,tml n-l {
I d n-l. } 

zaw- do e 1W+ , (t ) ........................... (3) 

now, 7l=1 

Fig. 

iaw [W2 . OJ ] (0= {+iW + + J = r;: + -IT}~- +1-,{ ;: -~ -.t
z
-} ....................................... (4) 

in which, 

next. 

=(T/'I TI/j)a 

i=\/=-[ 

1t=2 

iaW=do{+iW +. ~O __ ei"'t } ................................................................................ (5) 

ee iwt flo2 +iW(dO- e,iaw=O 

e( coswt +isinwt)do2 -I iw' do- e ,iaw= 0 
-iw' ± l/~~~'i{~·wCcoswt-ll·.~illwt)-

2eCcoswt+jsinwt)·-·--~--~-·-

iw( ± \/(=-(2-w2-=--'fe·:!(awsillwt)~~i4e~(awcos'Wr 
=--- ~--2SCco~wt'l islnwtY- ----~.---.-. 

now, putting as the following form. 

V~(-=-"2w2)'=-4e2' awsinwt)+~4e:2 (, aw(~'0swT =----= A 1- iB 

we oftain 



If ft=l, 
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B= +: -1 J ~ ___ ~--=c ____________ ~~~~_~___ . ----~-~-.-~-~. -

-~ (w{ -((w +-4e2asinwt)±l/-t2w2~16e2a2+ 8(we2asinwt} 
\/2 

-i(w± (±-~ / (w{ -C(w+4e2asinwt)±l/(?w2 + 16e2a2 +8(we2asinwt} 
\/2 Y 

tlo=--~-
2eC coswt+isinwt) 

±£ 4e 2acoswt·(w 

-}=/ (wI -C(w+4e2asinwt)± j (2w2 + 16e4a2 +8(we2a~inwt J 
__ ~~ 2· _______ ~_~ __ ~ ____ ~_~_~_~ ___ ~ ~~~ ~_~_~ ____ ~_ _~ ___ .............................. (6) 

=T' +iT" 

tluei w t = (T' + z'T") { coswt -I- isinwt} 

=aE'coswt+aiE"coswt+ iE'sinwt-aE"sinwt 

a=CT' +iT"){coswt-l-isinwt} 

=T'coswt+ iT"cos(J)t+ iT'sinwt- T"sinwt 

=T'coswt-T"sinwt+ i(T"coswt + T'slnwt) 

F(a)=T'coswt-T"slnwt 

FCO=acoswt 
9~ 9~ 

Q = ~ -"FCa)--~!~~O -t!t= \ (){T'coswt--T"sinwt}sinwt= ~ "w(T"sinwt-T'coswt)sinwtdt 
o 2~ 0 

91'C 

Q = \ -W-F(a)_{!~'~dt=7ra2_ - cu __ _ 
o tit ( {~_~+_1_} 

e2 (2 

In that case, that is, when n=2, n=3, ...... etc. 
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J is better to obtain the emperical formula for F(d), and we can find the loss energy Q for 

one cycle, and then it is desired to compair the loss energy of every test-pieces. 

(3) The theory of the mechanical properties on leathers. 

In the following equation. when we assume 

and 

d~ 1 do an 
-----;z-t=e7t+, 

~= ~d,!_ k=Y-
dt d~ ( 

i =~ i da_ + ka
n = 1 {i ~ +kdn} 

€ tI~ € d~ 

• do • 
~--=€~-kan 

t!~ 

~=€-k~ 
d~ ~ 

now when, ft=l 

~=€-k~ 
t!~ ~ 
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assuming that l1 = 0 when ~=O, 

q=d (1-( --r-) 
=d (4-- -I~ (~r+ 1;_( __ k~~_Y. ....................... J 

- ~ - ~ 

assuming that ~ = const 

and when 

--!IOg{ e ___ k•
q }=~ +logK 
~ 

I r7 ~ I { kao } t OgL~=--~ og e---;- -~o 

k ~ 

-4,--(1;-1;0) _ do-~ ( 
el; ---;---

d-- ~ ( 

not work 

not work 

a b : ~. ~ --~'-(':/-I;o)' • I 
=2~o2 +-T~o~-C~ (-qo)k-I-( ~ (-do)k- e I; - ~ (~o+ ~ (~ 

total work W;;::£dWJ 

We can compare the strength of leathers by the total work. 

(4) Experiment. in the case, n = 1. 

We take the following test pieces. 

(No. 1) RoHor skin, the leather for picking, length 100mm, width 15mm, thickness 

1.9mm, cross sectional area 28.5nu112 

The following results were shown the deta repeated tensile testing in load and unloading next. 

I I 
permanent I stress elongation elongation 

elastic 
elongation 

-~- kg/mm2~~\ ------ % - -~~-%--------%-

0.397 
0.795 
1.191 
1.588 
1.985 
2.382 
2.721 

17 
22.5 
35.5 
42.0 
50.0 
58.0 
78.5 

14.5 
18.5 
28.0 
34.5 
41.0 
45.0 

cutting 

2.5 
4.0 
5.5 
7.5 
9.5 

13.0 



No. I 

U) 
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.. .. 

/ 

:..;::".:......L_ J~ __ -.J. __ --L...-.- _____ ~ 

I... ~o U <1.1:1 ,,, l..u '" 

~(""' ... f.ir""~.->l'_ 

No.," 
(I) 

No 1 

(., 

1 
~ '·'I"l· 

l't"'" 

I 
l:~l:: 
'1'.00 "' 

_ _ _~-' __ ..L-~ 

+tJ So 40 '1~ 

- 4£....1. ~"J~""II 7..- .. 

Fig. 2 

NO.S 

(1) (2) 

~ '0 4'Cl 
t..U1~I&!i~;o'l~ 

Fig. 3 

I .. -, 
~ ., 
~ 

lA, 
'l •• 

.1 , 
'j 

(2 ) 

NQ , 

r .• 

li:: 
!It: 

(2j 

il>"" i 
-\"" ., /1 

NO. J 

0) 

(No.2) Rollor skin, the leather for picking, length 100111111, width 15mm, thickness 

1.8mm, cross sectional area 27m1112, 

stress 
I 

elongation 
I 

permanent 

I 
elastic 

elongation elongation 
~ -----

kgjmm2 % % % 
0.420 17.5 16 1.5 
0.840 30.0 26 4.0 
1.260 39.0 33 6.0 
1.680 48.0 40 8.0 
2.100 55.0 47 9.0 
2,350 73.0 cutting 

-
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(No . .'3) Roller skin, the leather for picking, length 100nll11, width 17mm, cross 

secti onal area 23. 81111l1
2

• 

stress 
I 

elongation 
I 

permanent 

I 
elastic 

elongation elongation 

kgjmm2 % % % 
0.476 9 6 3.0 
0.952 13 9 4.0 
1.428 18 11.5 6.5 
1.904 21.5 13.0 8.5 
2.380 26 15.0 11.0 
2.856 29 18.0 11.0 
2.915 41 cutting 

(No.4) Be.It skin the leather for picking, length 100111111, width 16111m, thickness 

3. ] mm, cross sectional area 49. 61l11l12
• 

I r 

permanent I elastic elongation 
I e!_onga~i~~ _____ ~I~n~atiOl~_ 

kgjmm2 -----"------~%-o~------'--- % % 

stress 

0.457 
0.914 
1.371 
1.828 
2.285 
2.742 
3.199 
3.336 

4.5 
8 

12 
16 
19.5 
23 
27 
43.5 

2.5 
4 
7 
9 

10.5 
12.5 
14.5 

cutting 

2.0 
4.0 
5.0 
7.0 
9.0 

10.5 
12.5 

(No.5) Belt skin, the leather for picking, length ]OOmll1, width 19111111, thickness 

3.4lum, cross sectional area 64. 6mm2
, 

stress 

kgjmm2 

0.378 
0.756 
1.134 
1.512 
1.890 
2.268 
2.64·6 
3.024 
3.402 
3.780 
4.158 
4.220 

4 
5.5 
7.5 
9.5 

12.0 
13.5 
15.5 
18.0 
20.5 
23.0 
25.5 
39.5 

2.5 
3.0 
4.0 
4.3 
5.0 
5.3 
6.5 
7.0 
9.0 

10.0 
10.5 

cutting 

1.5 
2.5 
3.5 
5.2 
7.0 
8.2 
9.0 

11.0 
11.5 
13.0 
15.0 

(No.6) Belt skin, the leather for picking, length lOOmrn, width 19mm, thickness 
3.4mm, cross sectional area (14. 60rnm2

• 

"'e" I elongation 

----T~:~2 r--;-%---
0.702 : 7 
1.053 I 8.5 
1.404 I 10.5 
1. 755 . 13.0 
2.106 i 15.0 
2.457 I 17.0 
2.808 I' 20.0 
3.159 . 22.0 
3.510 I 25.0 

2.0 
2.2 
3.5 
5.0 
5.5 
6.5 
7.0 
8.0 
9.5 

cutting 

2.0 
4.8 
5.0 
5.5 
7.5 
8.5 

10.0 
12.0 
12.5 
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3 Conclusion, 

The experimental results of the stress-strain curve of leathres under the chemical treatments 

are showed in figures. 

Those results are made under the constant pulling speed, ~ constant, approximately. 

The stress-strain curves for test pieces of No.1, No.2, and No.3 show concave curves out 

stress-strain curve for test pieces of No.4, No.5, No.6 show approximately straight lines, i, e, 

n = 1 curve. We know that leather would oreaked out at a point which strains would be increased 

suddenly, and we know that the strength for No.1, No.2 and No. :~ leather are layer than one 

for No.4, No.5 and No.6 leathers, because the strength of leathers -would be compared with 

each other hy the energy of stress-strain diagrams. 

* frJ-

Solubility of the cyanamide derivatives in liquid Ammonia. 

By Yoshibumi OSHIMA 

No data being available for solubility of the cyanamide derivatives in liquid ammonia, so the solubility of 

melamine or dicyandiamide in liquid ammonia was measured at a constant temperature below 300 e in ther­

mostat using specially desIgned glass pressure bottle. 

The solubility of purified melamine em. p. 352°C) or purified dicyandiamlde em. p. 207°C) in liquid 

ammonia at IOoe or 20 0 e was measured. The results were as follows; -

solv(;nt ____ I--~~~IUbl~ amount in 100g liquid ammonia 

sample - _-:~e~~~, ___ l~~C t O.3°C 200 e t O.soC 

Dicyandiamide 104.43 gr 117.46 gr 

Melanine 4.16 gr 3.80 gr 

~mMtl5-%J(7)111(JL~7':;/-E='7' (J;J,r1f1(~c~T) t;::x'1-t~iWml3E~iltU'JELt-=3t~'i'l><, =r'~7':;/~? ~ nkV'~ '7 
(I) 

~ :;/~;::~-Ctb3tiW\iJ~N.~GtJ:\'~o ~1H11{1(~1JUrFf~;::n~-C~:Y-?~=r'7' ~ ~~i'~tNJJ;::1JU~~L ~ '7 ~ :;/~g-IDi:i-~j@.;&* 

- r P v-&~P3~=-~~~:Y-7":;/~? ~ ~~iJ~R~c~fltrl=-r{ftb.:c.~f.f:L-C!£[jffltJ:::o~n!§a;::;f.>::O;b" 3([;Z~C~~t;::~'Z~ '7 ~ :;/;:b~ 

~~~;::mJfJ¥ L -c\" ~t.r;~iJ>i'flli'JEi-~Jf)f,3!-~;::i-~t-=N..lc., fA < 1t*~fi:~;::*4T::O §B1c. i'~J-C ~ ~ 7' Y 7::? ~ nku~ 

~ :7 ~ Y (7)t{1(~~=-Xff~7f{MBt~illrj'JELt-=0)·ey.~f;::~%,T::Oo 

*~,~6t~=-f.lEJ-t.I Lt-=~illI''i~im(7)JIHlfulJf!i, t}'{$O)tl.k'ft:-7.$~/~fll~t=-~O US1(7)tl[j~ [AJ, [B J 2 fif(7)i.{:7 7-~iIDfEf~ 
·ejl.>~o ;: O)ii:7 7-~lIlNEE:g$(7)~~lmf-:"i!WcmX'i-r.:I. :7 IJ... ~ yiJt't(7)-f"' 31:;/ r i'~H~-1i.-LOb ~o ~JfH;:::.~ L-Cli::r 
'Y P O)~~MiJ~!3tE·e;f.>~tm < ::CR~*1..t-=y!~~O):1 '7 PfIff",-i' ~J-C:1 'Y P O)~i)~**N..l' fAJED;:: J: IJ :1 '7 P 0)~~:(7)~/Vj 
7%', -YN..>1S~EEj:c·O)filftEE~I6t~~:li8i't'~o 

~ ~ y Y'--F7 ~ 1-'"lk.'CJ:):7 ~ :;/ f=-~-C~Jr~=-:i?tt"",~r~Wi'3t < fr:l]f*~.:.ff"?t-=o ftIJ~.JP3~fJ 6OccO)-Jf '7 7) 711l-fo'-ff 


