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Abstract: In view of the basic problems and principles of statistics, the elements of di-
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rect calculation for design allowable value of metallic material tensile strength at room tem-

perature were briefly analyzed. The design allowable values for TC11 titanium bar and forg-

ing were calculated and analyzed. Result showed that the lower limit of series allowable val-

ues for TC11 bar with different sizes calculated by regression method was closer to the actual

product strength compared with specified S-basis values. The calculated ultimate strengths

were 31—85MPa higher than specified lower limit. The allowable value calculated by non-re-

gression method for TCI11 forging ultimate strength was 11 MPa lower than specified S-basis

value. Calculated values were higher than A-basis values of TC11 alloy in domestic material
data handbooks, i.e. 1. 5% —7.2% higher for bars, 3. 9% and 5. 2% higher for forging ulti-

mate strength and yield strength.
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Table 1 Room temperature tensile strength data of TC11 bar
D/mm R../MPa R, »/MPa
25 1160,1170,1190,1190 1020,1020,1040,1030
27 1140,1130,1130. .1160,1170 1010,1000,1010,1010,1030,1040
2 1110,1150,1110,1150,1170,1180, 985,1010, 985,1010,1030,1040,
1100,1130.1150.1150 965, 995,1020,1010
30 1130, 1140 1000, 1010
3 1110,1110,1110,1110,11204,1130, 940, 955, 940, 955,1000,1010,
1120,1110+1140,1130,1150,1130 975, 970.1010,1010,1020,1020
35 1110,1100 970, 960
36 1140,1110,1110,1120 1010, 980, 980, 975
1110,1110,1120,1120,1140,1130,1120,1120, 940, 955, 970, 990,1020, 990, 975, 985,
38 1120,1110,1130,1120,1110,1110,1120,1120, 970, 975,1000, 990, 975, 995, 990,1000,
1120,1110,1120,1120.,1120,1130 980, 970, 965, 975, 965, 965
1100,1090,1110,1110,1110,1100,1130,1130, 975, 965, 975, 975, 955, 950, 975, 990,
1 1130,1130, , ,1120,1110 985, 980, 985,1000, 980, 985
43 1100,1100,1110,1100 965, 975, 955, 950
46 1000, 995
48 1100,1100,1120,1120 955, 955, 980, 970
50 1120,1120 985, 995
51 1110,1110,1140,1120 980, 980, 980, 975
55 1100,1100,1120,1120 940, 945, 980, 975
69 ,1110,1090,1090 1006, 988, 945, 940
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Table 2 Room temperature tensile strength data of TC11 forging

Ba

1200,1220,1200,1230,1200,1220,1160,1210,1080,1130,1220,1230,1220,1210,1061,1065,
, ,1088,1112,1190,1210,1210,1190,1230,1230,1230,1180,1080,1080,1149,1156,
1170,1200,1200,1210,1210,1220,1230,1180,1150,1090,1080,1080,1070,1100,1060,1067,

R../MPa

1190,1210,1220,1080,1097,1230,1070,1070,1088,1061,1060,1110,1130,1130,1130,1070,

10%0,1110,1100,1100,1090,1130,1160,1080,1110,1180,1200,1220,1200,1180,1200,1110,
1090,1110,1130,1090,1070,1130,1130,1110,1130,1110,1100,1106,1108,1165,1144,1117,
1130,1103,1089,1175,1141,1143,1132,1102,1087,1120,1129,1148,1161,1131,1137

1040,1040,1040,1040,1030,1050,1010,1040, 970,1020,1040,1040,1050,1040, 957, 964,
964, 965, 993,1022,1070,1100,1080,1050,1090,1110,1100,1040, 990,1000,1044,1067,

1010,1030,1040,1050,1050,1050,1060,1070,1000, 965, 950, 9554
1020,1030,1050, 980, 965,1060, 945, 940, 978, 940,938.,1020,1040,1050,1040, 965,

Ry../MPa

950, 960, 965, 980,

995,1000, 990, 990, 985,1030,1060, 980, 990,1040,1040,1040,1020,1010,1030,1030,
995,1010,1040, 990, 980,1040,1050,1020,1030,1030,1020, 986,1019,1065,1050,1027,
1035,1025,1005,1070,1030,1042,1034,1037,1016,1027,1041,1031,1031,1012,1012
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Table 3 Quadratic regression analysis of variance
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Fig. 1 Computed Ty of tensile strength for TC11 bar
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Table 4 Computed Ty of tensile strength for TC11

bar with different diameters

D/mm gD R./MPa R, ,/MPa
25 1.39794 1115 958
30 1.47712 1096 945
35 1.54407 1082 933
42 1.62325 1070 920
55 1. 74036 1063 908
69 1. 83885 1061 912
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Fig. 2 Probability distribution histogram for room

temperature tensile strength of TC11 forging
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Table 5 A-D test results of weibull distribution for
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Fig. 3 A-D test procedure of Weibull distribution of
R,, for TC11 forging
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Table 6 Computed Ty, of tensile strength for TC11 forging
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Table 7 Specified values of room temperature tensile strength for TC11 alloy according to specifications
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Fig. 4 Comparation between specified and computed
lower limit values for room temperature tensile

strength of TC11 bar
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Table 8 Computed mean, standard deviation, C, and Cy

values of tensile strength for TC11 forging
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Table 9 Room temperature design allowable values for TC11 bar and forging in aeroengine materials design data Handbook 2
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