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Abstract:  Heavy press frame made by prestr X& arbon fiber winding was studied Carbon fiber('T70 SLO@Q)OO)

and titanium alloy(TC11) frame were s (@s prestressed parts, New materials were applied A parts of
25 MN die forging press and carbon f@\m ding frame structure was designed. Press frame m as established

according to the input parameters

time, A variable tension winding was designed fq 25 MN die forging

press and the results using t clement were analyzed. The analysis results showh restressed carbon fiber
lj;@)

winding technology great

roves the pre-tightening force of the protection ‘g (thpHeam and column of heavy

press, and increases the reliability of the parts, reduces the manufacturing riS arge parts. The strength of heavy

press frame made by prestressed carbon fiber winding meet the requir Y the Von Mises of the prestressed

frame is 863. 9 MPa and less than the yield strength of TC11. T Ss effect is obvious, mass of press frame
is decreased from 8 022 kg to 1 950. 76 kg, decreased by 75. 0/&
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Fig. 1 Load-deformation diagram of prestressed structure
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Performance 1+mZzZC iF. iF.
Item .
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. Upright or :T:t’:'j P 1+mZzZC
Structure style horizontal type
HAZ AR O 2T B Z T ALAR . & SLAERYIE O
Rack mass/kg <3 000
Yar =) ( 7
Boundary dimension(lengthX width X @jj K*ﬁiﬁf ’ Hij( EJﬂ‘le@j] ﬁHT :
. <2 500X 2 000X2 000 , ,
height) /mm @ Liel +e _aza, P )
Return force/kN <1 000 @ Opep L L’ = Oz T iF.
Maximum liquid pressure/MPa <150 @O ’ ’
. L+el +e —

Maximum slide stroke/mm =200 @ fﬁ EF‘ s Ay — I I 7 H L, L/ NN e/ﬁn [g 2 F)f/j_\‘ °
Slider fast forward speed/(mmes ') 3-5 @ B B
Slider feed-speed/(mmes~ 1) 0.3-0.6 @O

Slider opening speed/(mmes~!) 80 - 12
Workbench dimension(length X width) /m
Workbench height from ground

(upright) /mm @@
Total motor power/kW \ <45
Work environment tempe —30—-80
Relative humidity of wofk.éavironment/ % <290
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Table 2 Material and mass of rack

Parts Material mark Mass/ kg
Upper semicircle beam TCI11 649. 66
Upright column TCI11 466. 42
Lower semicircle beam TC11 656. 32
Carbon fiber layer T700-12000 178. 36

Total 1950. 76
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Table 3 Initial tension of each carbon fiber layer for variable tension winding

No. Tension/MPa No. Tension/MPa No. Tension/MPa No. Tension/MPa
1 2368. 92 33 2149. 76 65 1967.72 97 1814. 10
2 2361. 40 34 2143. 56 66 1962. 53 98 1809. 68
3 2353. 92 35 2137. 40 67 1957. 36 99 1805. 29
4 2346. 49 36 2131. 28 68 1952. 22 100 1800. 92
5 2339.11 37 2125.18 69 1947. 11 101 1796. 57
6 2331.78 38 2119. 13 70 @ 1942. 02 102 1792. 24
7 2324. 49 39 2113. 11 7 1936. 96 103 1787. 93
8 2317. 25 10 2107. 12 @ﬁ@ 1931. 93 104 1783. 64
9 2310. 05 11 2101. 16 73 1926. 93 105 1779. 37
10 2302. 89 42 2095. 24 @ 74 1921. 94 106 1775. 12
11 2295.78 43 208.0 75 1916. 99 107 1770. 90
12 2288. 72 14 76 1912. 06 108 1766. 69
13 2281. 69 45 @77. 68 77 1907. 16 109 1762. 50
14 2274. 71 16 @2071. 89 78 1902. 28 110 1758. 33
15 2267.78 4@0 2066. 13 79 1897. 42 «@u 1754.18
16 2260. 88 q 2060. 41 80 1892. 59 @ 112 1750. 06
17 2254. 03 @ﬁ 2054. 72 81 1887.¢ @o 113 1745. 95
18 2247. 21 @ 50 2049. 05 82 1883. 114 1741. 86
19 \ 51 2043. 42 83 1@5 115 1737.79

2240. 4

20 2 O& 5 2037. 82 84 3. 52 116 1733.73

21 %ﬁ@ 02 5 2032. 25 85 868. 81 117 1729. 70

22 @ 520. 37 54 2026. 71 @ 1864. 13 118 1725. 69

23 2213. 76 55 2021. 20 @ 1859. 46 119 1721. 69

24 2207. 19 56 2015. 73 XO: &5 1854. 83 120 1717.7]@

25 2200. 66 57 2010. 28 \CBD 89 1850. 21 121 1713.@

26 2194.17 58 20 90 1845. 62 122 \g) @1

27 2187. 71 59 91 1841. 05 123 é; .89

28 2181. 29 60 %ﬁ 210 92 1836. 50 124 @ 1701. 99

29 2174. 91 61 oM1988. 77 93 1831. 98 2@0 1698. 10

30 2168. 57 6@ 1983. 46 94 1827. 48 Q @ 1694. 23

31 2162. 26 1978. 19 95 1822. 99

32 2155. 99 @ 1972. 94 96 1818. 54 @
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