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Fig.1 Dimension figure of the outer frame sturcture
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) Fig. 2 Stressed deformation figure of each one sec—
tion outer frame, where f1, {2 and {3 are the
’ deformation quantity of CD, BC and A B sec—
BC AB tions bearing force; {'; is the deformation
quantity of the outside force; {"i is the defor—
mation quantity of each one section weight;
P.L 3CD f" Sgle(‘:D f, p 2Lbe piis the outside force in each one section; q;
= 1 = 2 =
48E ] 284E]

3E]

is the weight of a unit of length at each one

section.
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PiLin  SqlLé
= 3E1’J( 116CD+ (1125D+ P2L133(;+ qu?}(;_l_ P3L§13+ q3LﬁB)

) 9= q = @= ¢
g= P(0.566+ 25°h - 85)

jo O.14x h  (0.14- 20) (h- 26)" (0.14- 20)* &

12 12 6

2% g% (0.14- 20) x h/6
A3 , E=21x 10"N/m

: L= 1092 mm. L = 358 mm-. L = 256mm

P1=5000N; P2= (P1+ 109.2%x ¢q)/2
Ps= P2+ 35.8% ¢

o= [-
X
F(X) = P(0.56x1+ 2x1* x2— 8xi)

gi(x) = x12 0

g2(x) = x22 0

6x 10°E]
gi(x) = {[f1/f} - 1= 3 7
Plllém+ _q_slég[)+ PaLic + qL?;c+ PsLis + qLZ‘B
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53.6% Fig.3 Program flow chart of inner point penalty function
Table. 1 length unit: mm wight unit: kg
method of weight of unit ) i deformation
h o wight frame ] )
made structure length magnitude at o point
casting structured 97.5734 10.00 52. 66 459 1. 99E- 2
welding structured 299.999 1. 856 16. 58 213 1. 999E- 2
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Fig. 4 Abridged general view of large frame machining
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Table. 2 unit: mm

error names precision prescription measured datas
concentricity of A axis to B axis 0. 03 0.01
concentricity of C axis to D axis 0. 03 0.01
asymmetry of A-D axis to two 9350 end
X 0.1 0.04
1al‘rjls%fer%metlry of CB axis to two P10 end
X 0.1 0.1
faces
verticality of 9350 hole to the end face 0. 012 0.01
verticality of 110 hole to the end face 0. 012 0. 005
disjoint degree of A-D axis to C— B axis 0. 03 0.03
verticality of A-D axis to C— B axis 10" 1"
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Design and Manufacture of Large-Size Precise Frame structure

Gao Yunguo
(Changchun Institute  Op tics and Fine M echanics,
Chinese A cademy o Sciences, Changchun 130022)

Abstract

A method of optimum design and welding form for the large=size precision frame struc—
ture is described, the welding form is compared with cast form, and all kinds of detection
datas and the explanation is given in this paper.

Key words: Frame structure, Optimum design, Welding, Structure
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