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Remeo and Jullel - Act 3, Scene 4 by William
Shakespeare - .
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_..Use your gear
and
it will die.

But when?







Dead or
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Now which rack s dead?

What
happened?
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What
happened? .-

Why did it

So.... Fatigue

What's that all about?




Fatigue:

olis feature of fatigue failure is that there is
0. ubvmus warning, a crack forms W|thout appreciable

' -Fractures usualiy start from small nlcks or scratches or -
fillets which cause a localized concentratlon of stress, -

Failure can he inﬂuenced bya number of factors '
. inc]udlng size, shape and demgn of the compaonent,
3" condition of the surface or operating. en__vﬂ*ﬁt‘ﬂﬂéﬁt’{ R

:.;:_gofil a _teanng
‘your:gear limb
from limb

Tensile

The Gorilla is Tensile
+ The force it takes to break things.

* ‘We see tensue in NFPA, ASTM, ANSI as
MBS .or. 3—5|gma

- Tensile is measured in psi.

+ When tensile pSI is exceeded thlngs
break.

+ Stainless ten_éi_le is ~120,000 psi.




Science Class

-+ Example - | weigh 250 Ibs

"-Foot on floor: . e
250 pounds 1 12" x 4) = 5.2 psi

Foot on nail: : -
250 pounds f (010" x 010"} = 2,500,000 psi % ouch

box of paper clips

~ Yield |
. Bending is material vielding.

» Yield is referred to as Deformation in
‘NFPA, ASTM, ANSI

* Stainless yields at about 80,000 psi.
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Fatigue

atigue Limit is a pressure below which
fatigue will. not oceur.

igue not in NFPA,; ASTM, ANSI
Stainless has a fatigue limit ~35,000 psi

+ Fatigue has a cumutative effect. '

Use your gear and it will die

. Isn't there something we can do?

Yes, there is somathing we both can do.




We continue:

n.cﬁcfnrp{)__ratihg wear_gn'_d::;f tigue testing into
“'product development.
» Taking advantage of the better design and
. analysis tools available today.

Cycle Tester Extreme

Rappel Rack
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Carabiners

s

TerrAdaptor

" . Loaded g 5000 lof.
_' afler. .-
- 2000 cycles al 2000 LT,

Now simutalions
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Simulations

Don't teil us when your gear will break

Daot :t___a_lldw us to extrapolate from window
washerto caver, to firefighter, to trainer

» No, thare Is o prac_t_i_c_:é!'_means of collecting data.
= The data would be too complex to digest.
—Don'ttell us if your gear is dead.

Simulations

Do.help us to identify areas that might be
more prone to bre_a_king,_ .b'g__nd'qng, or fatigue.

6-Bar Flat Rack
200 Ibf.

L
T

._Max stress = 52,866 psi
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6-Bar Flat Rack no weid
200 {bf.

' Max stress = 35,967 psi

Why weld?

Less than 600 Ibf.

Twisted Rack
200 |bf.

‘- Max siress = 42,949 psi
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R&D Flat Rack
200 Ibf.

Max slréss = 34,487 psi

6-Bar U-Rack
200 Ibf.

. Ma¥ stress S 9,678 pst - -

Comparisons

Max simutated

strass wif 200 Ibf. Exireme Tester

(psi} (cycles to fraclurc}
'sm.n_d_ard L] Ear. I.:.Ial Rack 52.5.355 18,700-37,200
R_&!J_ G_.Bar Flat rack 34487 50,000-55,000
.Un.w.eldad rack® 3519('}_7 >100,000
Twisled 6 Par Flat . >100,000
& Bar U Rack . 100,000

*nol safe
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What you can do

‘OUT program~— One Use and Toss
+ Down grade duty ..
. =Non'live training
— Utility

- Clearly m_&_a_rk,downgradéd"'éa.r o

What you can do

Improve ingpection
practices

— Clean before inspect
—.Perform Iﬁspéciiuns
~Closer than amms length

What you can do

Visual aids -
_oupe ~.$30 and up
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What you can do

Dié péné:trant Kits - ~$75

- Last word about fatigue
'+ Gear Retirement program
“"¥Z"Have one in place.” 1

- Useit

ITRS 2009

Use your gear
- and -
it will die.

Quit using it 'befc.:'ar_e it is dead! -
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