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Balance stress of particles in tilted section

under pure extension condition
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can’t ensure the balance of particles on it
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Fig. 3 The principle stress of element under pure
shearing condition can’t ensure the balance

of particle on it
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Han Wenba!, Cai Bingging®, Liu Dabin®, Han Xiaodong®
(1. Yangzi Petrochemical Company Ltd . , SINOPEC, Nanjing: 210048, China ;
150001, China;
3. Nanjing University of Science & Technology, Nanjing 210094, China;
4. Shenzhen Daiyu Industrial Co., Ltd., Shenzhen, Guangdong 518036, China)

2. Harbin Institute of Technology, Harbin

[ Abstract ]

section of the element can only ensure the balance of itself, but can’t ensure the balance of particles on it. The

From the pure extension of the straight bar it can be seen that the balancing stress in the tilted

difference between the balance of the element and that of particles on it is demonstrated. A conclusion is drawn
that the balancing stress of particles under two dimension stress state is written as o', = (o2 + ai +27%2+27(o?

)1/2

+ 02 )l/z(sin a, +cos ay) , and the angle between the direction of the balance stress and x axis is written as

a,= arctan (7 + (o2 + 65)'? sin arctan (0,/0,))/(t + (o2 + 63)'"? cos arctan (0,/5,)). Under two
dimension stress state, the principal stress of element and the maximum balancing stress of particles both take
place in the 45°diagonal plane, and the balancing stress of particles is 2'"? times that of the principal stress. A
o= (02 + 272+ 207)? <[], and it will

replace the formula of bend-torsion combining strength condition of third strength theory (o? + 472)12 <[]

new two dimension combining strength condition is derived as o’

and that of fourth strength theory (62 +37%)2<[s]. A new three dimension combining strength condition is
derived as 0"y = (o2 + 03 + 03)'?><[ ] and can replace the wrong formula o,4=[((0; — 0;)* + (0, — 03)> +
(03— 01)%)72]"?<[ 0], which is the corresponding strength formula of the fourth strength theory.

[Key words] stress; tilted section; balance stress of particle; strength theory
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