To Taper or Not To Taper
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Introduction The TBar test series
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Does cyclic local
plasticity alter initial
Welding Residual
stresses ?

500

400

300

200

-100

-200

-300

"< head -2000 jdspdrelaxiall.dat® u 1:2
"<taill -1500 jdspdrelaxlall.dat" u 1:2

0.001 0.002 0.003 0.004 0.005
400 ! ! ! ! ' 0.61000
300 - 20 mm —6— |
200 - -
100 - -
n - -
-100 =
-200 - ] 0.00100
-300 s g
-400 | | | | | =
-5 0 10 15 25 30 £
= 0.00010
0.00001

100

10

“jdspdrelaxlsh;w.SQ" u2 —
"jdspdrelax2slow.So" u (-$2) —

10 100 1000 10000

0.006
Plastic Strain Ampl. vs. Half Cycles to 50% Relaxation. Color by BHN
' ; ; "sae1045Landgraf-560BHN. txt" u2i5 A
"sae5160Landgraf_relax5@pc.html" u2:5 N
"sael045Landgraf-410BHN. txt" u 2:5 A
* "a514base_lawrenceFCP36relax.html" u 2:5 ¢
* "sael@45Landgraf-280BHN. txt" u 2:5 s
- . "higashidaA36HAZrelax50pc. txt" u 2:5 4
: e m "higashidaA36WMrelax50pc.html"” u2:5 v
"Mattos/mattosA36BMrelax-164BHN.txt" u 2:5 @
"sae950X-LandgrafRelax50pc. html" uz:s5 @
0 v o "jD-HSLA350-relax.html" uz2:5 w
N w v *» "sael018-LandgrafRelax50pc.html" u2:5 m J
“? b A . "sae1015_Conle_relax5@pc. html" u2s @
v" . 4  “hrlcLandgrafRelax50pc.txt" u 2:5 ¥
@ o R
*
vy
[ ]
'bl. ¥ " * o
v v
L o ] u §
R l
E S
[ ]
1 10 100 1000 10000 160000 1x10° 1x107 1x10% 1x10°

Half Cycles

https://fde.uwaterloo.ca/Fde/Articles/fde2019RelaxPresdWeb.pdf


https://fde.uwaterloo.ca/Fde/Articles/fde2019RelaxPres4Web.pdf

sqrt( Pmax *Pa), kN

Test Life of "T" Specimens.
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Nominal Stress, mpa

What happens with No Taper ?
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Nominal Stress, mpa

Snom.: 0 246 -246 0 mpa, Kt=1.8 Snom.: 0 246 -246 0 mpa, Kt=1.8
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Nominal Stress, mpa

Snom.: 0 246 -246 mpa +Taper, Kt=1.8 Snom.: 0 246 -246 mpa +Taper, Kt=1.8
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Test Life of "T" Specimens.

: : ' ' Machined TBar O
Welded TBar /A
Pmax=12.1 R=0.1 *¥
<
~ Pl 1n))
& A
*
x N
E 1o} © .
€ 10} A
We decided to check what
happens at a lower level.
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Load, kN

Hot Spot Stress, mpa

Hot Spot Strain
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Simulated: What happens localy if we add
another taper ?

Too messy. Keep it simple.

Hist Snominal: Added Taper S1
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Conclusion:

Lets try something at lower load level and
R=-1
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