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(* Program II.2.1 *)
Apply[Clear,Names["Global™*"]];
Off[General::spell];
Off[General::spelll];

"steel bar, d<2in., machined surface"

Su=110.; (* ultimate strength [kpsi] *)
Sy=77.; (* yield strength [kpsi] *)

Print["ultimate strength [kpsi] Su = ",Su];
Print["yield strength [kpsi] Sy = ",Syl;

"10"3 cycle strenght s"
S=(0.75)Su;
Print["S = (0.75) Su = ",S," [kpsi]"];

"10"6 cycle strenght (endurance limits) Se=kS kG kL Se'"

"endurance limit of test speciment Se'"

"bending, axial, torsion: Se' = 0.5 Su "
Sep=0.5 Su;
Print["Se' = ",Sep," [kpsi]"];

"modifying factors for endurance limit"

"surface factor kS figure II.2.2"
"machined surface"

kS = 0.75;

Print|["surface factor kS = ",kS];

"size (gradient) factor kG"

"bending and axial kG=0.9 (for 0.4<d<2.0 in)"
kG=0.9;

Print["bending and axial: size factor kG = ", kG];

"load factor kL"
"bending and axial: kL=1"
kL=1;

"endurance limit Se=kS kG KL Se'"
Se=kS kG kL Sep;
Print["Se = ",Se, " [kpsi]"];

"S-N diagram"
LSA=Log[10,S];
LSeA=Log[10,Se];
Lm=(LSeA-LSA)/(6-3);
Lb=LSA-3 Lm;

Print["N=10"3 cycles, S = ",S," [kpsi]; Log[N]=3, Log[S] = ",LSA];
Print["N=10"6 cycles, Se = ",Se," [kpsi]; Log[N]=6, Log[Se] = ",LSeA];

LSN=Lm x+Lb;
GA=Plot[LSN, {x,3,6},AxesLabel-»{"Log[N]", "Log[S]"},Ticks-»{{3,4,5,6},{LSeA,LSA}},

GridLines—»{{3,4,5,6},{LSeA,LSA}},PlotRange-
{{3,6},{LSeA-0.15,LSA+0.15}} ,AxesOrigin-»{3,LSeA-0.15}, PlotStyle->{Hue[l]}];
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"BENDING loading"

"10"3 cycle strenght S"

S$=(0.9)Su;

Print["S = (0.9)Su = ",S," [kpsi]" 1;

"10"6 cycle strenght (endurance limits) Se=kS kG kL Se'"

"endurance limit of test speciment Se'"

"bending, axial, torsion: Se' = 0.5 Su "
Sep=0.5 Su;
Print["Se' = ",Sep," [kpsi]" ];

"modifying factors for endurance limit"

"surface factor kS"

"machined surface"

kS = 0.75;

Print|["surface factor kS = ",kS];

"size (gradient) factor kG"

"bending and axial kG = 0.9 (for 0.4<d<2.0 in)"
kG=0.9;

Print["bending and axial: size factor kG = ", kG];

"load factor kL"
"bending and axial: kL = 1"
kL=1;

"endurance limit Se = kS kG kL Se'"
Se=kS kG kL Sep;
Print["Se = ",Se," [kpsi]"];

"S-N diagram"
LSB=Log[10,S];
LSeB=Log[10,Se];
Lm=(LSeB-LSB)/(6-3);
Lb=LSB-3 Lm;

Print["N=10"3 cycles, S = ",S," [kpsi]; Log[N]=3, Log[S] = ",LSB];
Print["N=10"6 cycles, Se = ",Se," [kpsi]; Log[N]=6, Log[Se] = ",LSeB];

LSN=Lm x+Lb;
GB=Plot[LSN, {x,3,6},AxesLabel-»{"Log[N]", "Log[S]"},Ticks-»{{3,4,5,6},{LSeB,LSB}},

GridLines—»{{3,4,5,6},{LSeB,LSB}},PlotRange-
{{3,6},{LSeB-0.15,LSB+0.15}} ,AxesOrigin-»{3,LSeB-0.15}, PlotStyle->{Hue[.6]}];

Show[GA,GB, Ticks-{{3,4,5,6},{LSeA, LSA, LSeB, LSB}}];

steel bar, d<2in., machined surface
ultimate strength [kpsi] Su = 110.
yield strength [kpsi] Sy = 77.

AXIAL loading
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10”3 cycle strenght S

S = (0.75)

1076 cycle strenght

Su =

82.5

[kpsi]

(endurance limits)

endurance limit of test speciment Se'

bending, axial, torsion: Se' =

Se' = 55. [

kpsi]

0.5 Su

modifying factors for endurance limit

surface factor kS figure II.2.2

machined surface

surface fac

size

tor kS

(gradient)

= 0.75

factor kG

bending and axial kG=0.9

bending and

axial:

load factor kL

size factor kG = 0.

bending and axial: kL=1

(for 0.4<d<2.0 in)

endurance limit Se=kS kG kL Se'

9

Se = 37.125 [kpsi]
S-N diagram
N=10"3 cycles, S = 82.5 [kpsi]; Log[N]=3, Log[S] =
N=10"6 cycles, Se = 37.125 [kpsi]; Log[N]=6, Log[Se]
Log[S]
1.91645 <
T~
—_
1.56967 B
Log [N
n 5 5 g[N]

BENDING loading

Se=kS kG kL Se'

1.91645

1.56967
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10”3 cycle strenght S

S = (0.9)Su = 99. [kpsi]

1076 cycle strenght

(endurance limits)

endurance limit of test speciment Se'

bending, axial, torsion: Se' =

Se' = 55. [kpsi]

0.5 Su

modifying factors for endurance limit

surface factor kS
machined surface
0.75

surface factor kS =

size (gradient) factor kG

bending and axial kG = 0.9
bending and axial: size factor kG = 0.9
load factor kL

bending and axial: kL = 1

kS kG kL Se'

endurance limit Se =

Se = 37.125 [kpsi]

S-N diagram

(for 0.4<d<2.0 in)

N=10"3 cycles, S = 99. [kpsi]; Log[N]=3, Log[S] =
N=10"6 cycles, Se = 37.125 [kpsi]; Log[N]=6, Log[Se]
Log[S]
1.99564 ~
1.56967 T ~
4 5 g Log(N]

AXIAL & BENDING loading

Se=kS kG kL Se'

1.99564

1.56967
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Log[S]
1.99564|
1.91645—
T~
S
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\\\\\
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Log[N]
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(* Problem II.2.2 *)
Apply[Clear,Names["Global™*"]];
Off[General::spell];
Off[General::spelll];

"precision steel bar, d<=8 mm., hot rolled surface,
d=8;

Print["diameter d<= ",d," mm "];

Su=1100.; (* ultimate strength [MPa] *)

Sy=715.; (* yield strength [MPa] *)
Print["ultimate strength [MPa] Su = ",Su];
Print["yield strength [MPa] Sy = ",Syl;

"10”6 cycle strenght (endurance limits) Se=kS kG kL

"endurance limit of test speciment Se'"

"Se' = 0.5 Su "
Sep = 0.5 Su;
Print["Se' = 0.5 Su = ",Sep," MPa"];

"modifying factors for endurance limit"

"surface finish: hot rolled Figure II.2.2"
kS=0.43;

Print["surface factor kS = ", kS];
"size (gradient) factor kG"
"bending and torsion:"

"d<=8 mm; kG =1 "

kG=1;

"load factor KkL"
"bending: kL = 1"
kL=1;

"endurance limit Se = kS kG kL Se'"
Se=kS kG kL Sep;

Print["Se = ",Se," MPa"];

"load factor KkL"
"torsion: kL = 0.58"
kL=0.58;

"endurance limit Se =
Se=kS kG kL Sep;
Print["Se = ",Se," MPa"];

ks kG kL Se'"

bending and torsional loading"

se'"

precision steel bar, d<=8 mm., hot rolled surface, bending and torsional loading

diameter d<= 8 mm

ultimate strength [MPa] Su = 1100.

yield strength [MPa] Sy = 715.

1076 cycle strenght (endurance limits)

Se=kS kG kL Se'
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endurance limit of test speciment Se'
Se' = 0.5 Su

Se' = 0.5 Su = 550. MPa

modifying factors for endurance limit
surface finish: hot rolled Figure II.2.2
surface factor kS = 0.43

size (gradient) factor kG

bending and torsion:

d<=8 mm; kG =1

load factor kL
bending: kL = 1
endurance limit Se = kS kG kL Se'

Se = 236.5 MPa

load factor kL
torsion: kL = 0.58
endurance limit Se = kS kG kL Se'

Se = 137.17 MPa
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(* Problem II .2 .3 «x)
Apply[Clear, Names["Global *"]];
Off[General::spell];
Off [General::spelll];

"steel shaft, d=1.5 in, bending, axial, and torsional loading, machined from steel"”
(* Input Data =)

d=1.5;

Print["d = ", 4, " in"];

Su = 90;

Sy = 75;

Print["ultimate strength Su = ", Su, " kpsi"];
Print["yield strength Sy = ", Sy, " kpsi"];

"endurance limit of test speciment Se’= 0.5 su";
Sep = 0.5 Su;
Print["Se' = 0.5 Su = ", Sep, " kpsi"];

"surface factor kS : machined - Figure II.2.2"
ks = 0.78;
Print["surface factor kS = ", kS];

S= (0.9) Su;
Print["S = (0.9) Su =", s, " kpsi"];

"gradient size factor d = 1.5 in."
kG = 0-9;
Print["gradient size factor kG = ", kG];

"load factor"
kL = 1;
Print["load factor kL = ", kL];

"the endurance limit";
Se = kS kG kL Sep;
Print["endurance limit Se = kS kG kL Sep = ", Se, " kpsi"];

"S-N diagram"

LS = Log[10, S];

LSe = Log[10, Se];

Lm= (LSe-LS) / (6-3);
Lb=LS -3 Lm;

LSN =Lmx + Lb;

LSf = Log[10, 6 * 10"4] Lm + Lb;
Sf = 10~LSf;

Print["N=10"3 cycles, S = ", S, " [kpsi]; Log[N] = 3, Log[S] = ", LS];
Print["N=6 x 10”4 cycles, Sf = ", Sf,

" [kpsi]; Log[N] = ", N[Log[1l0, 6 » 1074]], " Log[Sf] = ", LSf];
Print["N=10"6 cycles, Se = ", Se, " [kpsi]; Log[N] = 6, Log[Se] = ", LSe];

Plot[LSN, {x, 3, 6}, Ticks -> {{3, N[Log[10, 6 * 10°4]], 6}, {LS, LSf, LSe}},
GridLines -» {{3, N[Log[10, 6 » 10"4]], 6}, {LS, LSf, LSe}},
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PlotRange -> {{3, 6}, {LSe-0.15, LS + 0.15}}, AxesOrigin -> {3, LSe - 0.15},
AxesLabel -> {"Log[N]", "Log[S]"}, PlotStyle -> {Hue[l]}];

S= (0.75) Su;
Print["S = (0.75) Su =", S, " kpsi"];

"gradient size factor"
kG = 0-9;
Print["gradient size factor kG = ", kG];

"load factor"
kL = 1;
Print["load factor kL = ", kL];

"the endurance limit";
Se = kS kG kL Sep;
Print["endurance limit Se = ", Se, " kpsi"];

"S-N diagram"

LS = Log[10, S];

LSe = Log[10, Se];

Lm= (LSe-LS) / (6-3);
Lb=LS -3 Lm;

LSN =Lmx + Lb;

LSf = Log[10, 6 * 10"4] Lm + Lb;
Sf = 10~LSf;

Print["N=10"3 cycles, S = ", S, " [kpsi]; Log[N] = 3, Log[S] = ", LS];
Print["N=6 x 10”4 cycles, Sf = ", Sf,

" [kpsi]; Log[N] = ", N[Log[1l0, 6 » 1074]], " Log[Sf] = ", LSf];
Print["N=10"6 cycles, Se = ", Se, " [kpsi]; Log[N] = 6, Log[Se] = ", LSe];

Plot[LSN, {x, 3, 6}, Ticks -> {{3, N[Log[10, 6 * 10%4]], 6}, {LS, LSf, LSe}},
GridLines -» {{3, N[Log[10, 6 » 10"4]], 6}, {LS, LSf, LSe}},
PlotRange -> {{3, 6}, {LSe-0.15, LS + 0.15}}, AxesOrigin -> {3, LSe - 0.15},
AxesLabel -> {"Log[N]", "Log[S]"}, PlotStyle -> {Hue[l]}];

S= (0.9) (0.8) Su;
Print["S = ", S, " kpsi"];

"gradient size factor"
kG = 0.9;
Print["gradient size factor kG = ", kG];

"load factor"
kL = 0.58;
Print["load factor kL = ", kL];

"the endurance limit";
Se = kS kG kL Sep;
Print["endurance limit Se = ", Se, " kpsi"];
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"S-N diagram"

LS = Log[10, S];

LSe = Log[10, Se];

Lm= (LSe-LS) / (6-3);
Lb=LS -3 Lm;

LSN =Lmx + Lb;

LSf = Log[10, 6 * 10"4] Lm + Lb;
Sf = 10~LSf;

Print["N=10"3 cycles, S = ", S, " [kpsi]; Log[N] = 3, Log[S] = ", LS];
Print["N=6 x 10”4 cycles, Sf = ", Sf,

" [kpsi]; Log[N] = ", N[Log[1l0, 6 » 10"4]], " Log[Sf] = ", LSf];
Print["N=10"6 cycles, Se = ", Se, " [kpsi]; Log[N] = 6, Log[Se] = ", LSe];

Plot[LSN, {x, 3, 6}, Ticks -> {{3, N[Log[10, 6 * 10%4]], 6}, {LS, LSf, LSe}},
GridLines -» {{3, N[Log[10, 6 » 10"4]], 6}, {LS, LSf, LSe}},
PlotRange -> {{3, 6}, {LSe-0.15, LS + 0.15}}, AxesOrigin -> {3, LSe - 0.15},
AxesLabel -> {"Log[N]", "Log[S]"}, PlotStyle -> {Hue[l]}];

steel shaft, d=1.5 in, bending, axial, and torsional loading, machined from steel
d = 1.5 in

ultimate strength Su = 90 kpsi

yield strength Sy = 75 kpsi

Se' = 0.5 Su = 45. kpsi

surface factor kS : machined - Figure II.2.2

surface factor kS = 0.78

S = (0.9) Su = 81. kpsi

gradient size factor d = 1.5 in.

gradient size factor kG = 0.9

load factor

load factor kL =1

endurance limit Se = kS kG kL Sep = 31.59 kpsi

S-N diagram

N=10"3 cycles, S = 81. [kpsi]; Log[N] = 3, Log[S] = 1.90849

N=6 x 1074 cycles, Sf = 46.3556 [kpsi]; Log[N] = 4.77815 Log[Sf] = 1.6661

N=10"6 cycles, Se = 31.59 [kpsi]; Log[N] = 6, Log[Se] = 1.49955
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Log[S]
1.90849 ——
\\\\\\\
~_
~_
1.6661 — =
~_
1.49955 \\\
Log [N
4.77815 6 9(N]
AXIAL loading
S = (0.75) Su = 67.5 kpsi
gradient size factor
gradient size factor kG = 0.9
load factor
load factor kL =1
endurance limit Se = 31.59 kpsi
S-N diagram
N=10"3 cycles, S = 67.5 [kpsi]; Log[N] = 3, Log[S] = 1.8293

N=6 x 1074 cycles, Sf = 43.0381 [kpsi]; Log[N] = 4.77815 Log[Sf] = 1.63385

N=10"6 cycles, Se = 31.59 [kpsi]; Log[N] = 6, Log[Se] = 1.49955

Log[S]
1.8293|—
T~
—_
—_
1.63385 —
~
1.49955 =
Log [N
4.77815 6 g(N]
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gradient size factor

gradient size factor kG = 0.9

load factor

load factor kL = 0.58

endurance limit Se = 18.3222 kpsi

S-N diagram

N=10"3 cycles, S = 64.8 [kpsi]; Log[N] = 3, Log[S] = 1.81158

N=6 x 1074 cycles, Sf = 30.6487 [kpsi]; Log[N] = 4.77815 Log[Sf] = 1.48641

N=10"6 cycles, Se = 18.3222 [kpsi]; Log[N] = 6, Log[Se] = 1.26298

Log([Ss]

1.81158 |

1.48641 e

1.26298

Log [N
4.77815 6 9N
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(* Problem II .2 .4 x)
Apply[Clear, Names["Global *"]];
Ooff[General::spell];
Off [General::spelll];

"steel bar, hot rolled surface"
(* Input Data =)

Su = 950;

Sy = 600;

Print["ultimate strength Su = ", Su, " MPa"];
Print["yield strength Sy = ", Sy, " MPa"];

"axial loading";
S = 0.75 Su;
Print["S = 0.75 Su = ", S, " MPa"];

"endurance limit of test speciment Se’= 0.5 Su";
Sep = 0.5 Su;
Print["Se' = 0.5 Su = ", Sep, " MPa"];

kS = 0.475;
Print["surface factor kS = ", kS];

kG = 0-8;
Print["gradient size factor kG = ", kG,

" mm";
kL = 1;
Print["load factor kL = ", kL];

"the endurance limit";
Se = kS kG kL Sep;
Print["endurance limit Se = ", Se, " MPa"];

LS = Log[10, S];

LSe = Log[10, Se];

Lm= (LSe-LS) / (6-3);
Lb = LS - 3Lm;
LSN=Lmzx + Lb;

LSf = Log[10, 5 * 10"4] Lm + Lb;
Sf = 10~LSf;

Print["N=10"3 cycles, S = ", S, " [kpsi]; Log[N] = 3, Log[S] = ", LS];
Print["N=5 x 10”4 cycles, Sf = ", Sf,
" [kpsi]; Log[N] = ", N[Log[10, 5 » 1074]], " Log[Sf] = ", LSf];

"

Print["N=10"6 cycles, Se = ", Se, " [kpsi]; Log[N] = 6, Log[Se] = ", LSe];

Plot[LSN, {x, 3, 6}, Ticks -> {{3, N[Log[10, 5 * 10%4]], 6}, {LS, LSf, LSe}},
GridLines -» {{3, N[Log[10, 5 » 10"4]], 6}, {Ls, LSf, LSe}},
PlotRange -> {{3, 6}, {LSe-0.15, LS + 0.15}}, AxesOrigin -> {3, LSe - 0.15},
AxesLabel -> {"Log[N]", "Log[S]"}, PlotStyle -> {Hue[l]}];

"Constant-Life Curves"

ca[S_] := If[om 2 0, S (1 - om/Su), S];
eqSS = If[om <= 0, 0, Sy - om];

eqSSn = If[om >= 0, 0, Sy + om];
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GCLC =
Plot[ {eqSS, eqSSn, ca[S], oca[Sf], ca[Se]}, {om, -Sy, Su}, AxesLabel -> {"om", "ca"},
PlotStyle » {RGBColor[0O, O, O], RGBColor[O, O, O], Hue[.6], Hue[.6], Hue[.6]},
PlotRange -» {0, Su}];

"for reversed axial loading om = 0, hence the
intersections of constant-life curves are made with ca axis'
"intersection ca axis with 5x10%4 cycle line:"
Om=0;
Print["Oa=", ca[Sf], ",Om=0 [MPa]" ];
Print["Omax=", ca[Sf], "[MPa]" ];

steel bar, hot rolled surface

ultimate strength Su = 950 MPa

yield strength Sy = 600 MPa

S = 0.75 Su = 712.5 MPa

Se' = 0.5 Su = 475. MPa

surface factor kS = 0.475

gradient size factor kG = 0.8 mm

load factor kL =1

endurance limit Se = 180.5 MPa

N=10"3 cycles, S = 712.5 [kpsi]; Log[N] = 3, Log[S] = 2.85278
N=5 x 1074 cycles, Sf = 327.402 [kpsi]; Log[N] = 4.69897 Log[Sf] = 2.51508

N=10"6 cycles, Se = 180.5 [kpsi]; Log[N] = 6, Log[Se] = 2.25648

Log[Ss]
2.85278 —
—
—_
—_
\\\\
2.51508 — <
—_
2.25648 ™~
Log [N
4.69897 g LIVl

Constant-Life Curves
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oca

800

-500 -250 250 500 750

for reversed axial loading om = 0, hence the
intersections of constant-life curves are made with ca axis

intersection ca axis with 5x10"4 cycle line:

0Oa=327.402,0m=0 [MPa]

Omax=327.402[MPa]
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(* Problem II .2 .5 «x)
Apply[Clear, Names["Global *"]];
Ooff[General::spell];
Off [General::spelll];

"steel round link, 4 = 25mm, axial load fluctuating, hot rolled surface"
(* Input Data =)

d=25.;

Print["d = ", 4, " in"];

Su = 950;

Sy = 600;

Print["ultimate strength Su = ", Su, " MPa"];
Print["yield strength Sy = ", Sy, " MPa"];

"axial loads"
S = 0.75 Su;
Print["S = 0.75 Su = ", S, " MPa"];

"endurance limit of test speciment Se’= 0.5 Su"
Sep = 0.5 Su;
Print["Se’ = ", Sep, " MPa"];

"surface factor kS : hot rolled surface"
kS = 0.475;
Print["surface factor kS = ", kS];

"gradient size factor"
kG = 0.9;
Print["gradient size factor kG = ", kG];

"load factor: axial"
kL:l;
Print["load factor kL = ", kL];

"the endurance limit"
Se = kS kG kL Sep;
Print["endurance limit Se = ", Se, " MPa"];

"constant-life fatigue diagram"
eqS =If[x28Sy, 0, Sy (1-x/Sy)];
eq3 =S (1-x/Su);
eq6 =Se (1-x/Su);
CF = Plot[{egS, eq3, eq6}, {x, 0, Su},
Axes -» True, PlotStyle -» {RGBColor[0, O, O], Hue[.6], Hue[.6]},
AxesLabel -» {"Om", "Oa"}, PlotRange » {0, Su}];

Print["eq.for Sy-Sy:", eqS, "=0"];
Print["eq.for N=10"3 cycles:", eq3, "=0"
Print["eq.for N=10"6 cycles:", eq6, "=0"

Fmin = 1;
Fmax = 6;
Print [ "Fmax
Print["Fmin

"

, Fmax, " kip"];
, Fmin, " kip"];

"
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Fa = (Fmax - Fmin) /2;

Fm = (Fmax + Fmin) /2;

Sa = SFFa/A;

Sm = SFFm/A;

ms = N[Fa/Fm];

Print["OA: ca = ", ms, " om"];

Print["OA: Oa=", ms, "Om"];

eqSS = ms x;

CF = Plot[{eqSS, eqS, eq3, eq6}, {x, 0, Su}, Axes » True,
PlotStyle » {Hue[.3], RGBColor[0O, O, O], Hue[.6], Hue[.6]},
AxesLabel -» {"Om", "Oa"}, PlotRange » {0, Su}];

"intersection of OA with 10”6 cycle line:"
sol6 = Solve[{y==ms x, y==eq6}, {x, v}];
siga6 =y /. sol6[[1]];
sigm6 =x /. sol6[[1]];
Print["Oa=", siga6, ",Om=", sigm6, "[kpsi]" ];
Print["Omax=", siga6 + sigm6, "[kpsi]" ];

d = 25. in

ultimate strength Su = 950 MPa
yield strength Sy = 600 MPa

S = 0.75 Su = 712.5 MPa

Se’ = 475. MPa

surface factor kS 0.475

gradient size factor kG = 0.9
load factor kL =1
endurance limit Se = 203.063 MPa

axial loads endurance limit of test speciment Se’= 0.5 Su

gradient size factor load factor: axial

steel round link, d = 25mm, axial load fluctuating, hot rolled surface
surface factor kS : hot rolled surface the endurance limit Null?!

constant-life fatigue diagram
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Ca
800
600
400
200 |-
. om
200 400 o0 o
X
eq.for Sy-Sy:If[x =600, 0, Sy (14’35;)]:0
X

.for N=10" les:712.5 (1- -2+ )=
eq.for 0°3 cycles 5 ( 950) ’
eq.for N=10"6 cycles:203.063(1"?535):0
Fmax = 6 kip
Fmin = 1 kip
OA: ca = 0.714286 om
oa: Oa=0.7142860m

Ca
800

| | ——>  Om
. e 600 800

intersection of OA with 1076 cycle line:
Oa=156.292,0m=218.809 [kpsi]

Omax=375.101[kpsi]
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(* Problem II .2 .6 x)
Apply[Clear, Names["Global *"]];
Off[General::spell];
Off [General::spelll];

"machined shaft, bending load"
(* Input Data =)

d=2.;

Print["d = ", 4, " in"];

Su = 140;

Sy = 90;

Print["ultimate strength Su = ", Su, " kpsi"];
Print["yield strength Sy = ", Sy, " kpsi"];

"bending loads"
S = 0.9 Su;
Print["s = ", S, " kpsi"];

"endurance limit of test speciment Se’= 0.5 Su"
Sep = 0.5 Su;
Print["Se’ = ", Sep, " kpsi"];

"surface factor kS : machined"
kS = 0.71;
Print["surface factor kS = ", kS];

"gradient size factor"
kG = 0.9;
Print["gradient size factor kG = ", kG];

"load factor : bending"
kL:l;
Print["load factor kL = ", kL];

"the endurance limit"
Se = kS kG kL Sep;
Print["endurance limit Se = ", Se, " kpsi"];

"Constant-Life Curves"
ca[S_] := If[om 2 0, S (1 - om/Su), S];
eqSS = If[om <= 0, 0, Sy - om];
eqSSn = If[om >= 0, 0, Sy + om];
GCLC =
Plot[ {eqSS, eqSSn, ca[S], ca[Se]}, {om, -Sy, Su}, AxesLabel -> {"om", "ca"}, PlotStyle -
{RGBColor [0, O, 0], RGBColor[O, O, O], Hue[.6], Hue[.6]}, PlotRange - {0, Su}];
machined shaft, bending load
d = 2. in
ultimate strength Su = 140 kpsi

yield strength Sy = 90 kpsi

bending loads



problem_II_2_6.nb

S = 126. kpsi

endurance limit of test speciment Se’= 0.5 Su
Se’ = 70. kpsi

surface factor kS : machined
surface factor kS = 0.71
gradient size factor

gradient size factor kG = 0.9
load factor : bending

load factor kL =1

the endurance limit

endurance limit Se = 44.73 kpsi

Constant-Life Curves
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