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Illustrated by Thomas Doppke

This occasional cartoon will run as cases are presented to Hardware Doc.
Send your problems to this magazine and Doc, and his companion Bolt
Boy will help in the fight against the foes of good practice: Torque Thug,
Corrosion Ghost, The Fatigue Fiend and the other gremlins of fastener
correctness. (This cartoon colmun is the first and innovative cooperation
between Fastener World Magazine and Thomas. E-mail your fastener
questions for Hardware Doc to design@fastener-world.com.tw)

case: Bolt Fallure ssxzszm

HARDWARE DOC

The fastener answer man

Cayrosion Ghost

BOLT BOY

Faithful assistant to
Hardware Doc

TORQUE

The Adventure of
Hardware Doc and Bolt Boy
Jhe dynamic duc takes on the foes of covtect
fastening as they sclve failures and point cut
incowect practices in attachment engineeting
and assembly procedures.

Here's the problem. This
should be a Grade 10.9 bolt.
This is the work of that evil

villain, the Torque Thug

ase 1 Failed Gidget Bolt
Holds Gidget motor together

shows necking from
over torqueing also.

1. Match strength needed to bolt
strength available. Use proper

by pointing to cost and

ther advantages.
Examine failures closely.
ecking indicates torque

o high for bolt used.

5. Check Standards for values of
bolt grades.4.8 is 40% o0f 10.9




THE FURTHER ADVENTURES
OF HARDWARE DOC AND
BOLT BOY IN THEIR FIGHT
AGAINST THE FORCES OF

FASTENER EVIL

Case 2. Stripped and failed bolts
which had only a moderately high

These parts show
overtorque failure
caused by a torque
which exceeded
the yield strength
of the fastener.

torque specification thought to be < (il
acceptable by the client ﬁ
B 4
>
We come upon Hardware Doc talking la‘?'
with the client, Mr. Dean Chang i
% TORQUE FACTS %

Case:
Over-

Torque
1 ¥631 7 32 5
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.Torque to 75-80% of Yield
Strength for Standard Joints.
. Match specs to actual tool capability
. Know how the joint will be
assembled: What tools, where.
4. Use actual parts or correct
all testing.
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..If tightis good,
tighter is even better.
Crank it up!!

Would | lie to you??
Check it out on the

Later, back at the lab

Yes, Bolt Boy, it is true that we
are fastener heros. BUT that
does not mean that we can
flyl! Nope!! Not even a little.
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case: Galvanic Corrosion

FE 8 & Tt 32 i

The Further Adventures of
Hardware Doc and his
faithful sidekick, Bolt Boy

Case 3. The side panels of an
aluminum truck trailer are severely
corroded. Major damage and
customer complaints cause the
client to ask for help from the
Hardware Doc.

Hardware Doc is examining the
sample that was submitted by
the client, Dean Chang.

Dean, who
told you o
that this w \
was a good L
design? |

see a major
error here.

I bad belp from The
Corrosion Ghost. He
id that it was all righ

strong rivet here. Steel
is good, stainless steel is
even better. Don't worry
about galvanic corrosion
s iron will corrode b¥ore
the aluminum. It's
below aluminum on th
table. Trust me, I do
not I

ALUMINUM
TIN

LEAD
CADMIUM
CAST IRON

ZINC i

STEEL
MAGNESIUM]

NICKEL
STAINLESS
STEEL
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Galvanic Facts
1.Corrosion increases as
metals get farther apart

Here are the galvanic facts:
1.Current flow is from anode : .

; (Stainless is worse than
(.-\luum] lo cathode (Steel) Steel, fewer + to eat -)

> 2. Total area of anode &

cathode matters.

| You had several dozen
steel rivets into the panel !
3. While steel rivets are ; wonder wher
not best choice, with =S, |Bolt Boy got the
isolation (plastic washer, . ETotonPac Gun?
paint, etc,) design is ;
workable.

4. The Corrosion Ghost
is not your friend _a

Doc, He said that
the metal at the
bottom will corrode
before the one above |
it. So why is the iron
only rusty and the [®

Take this!
Corrosion
Ghost!l!

2. Best design is that condition.
Your condition is opposite BUT
if your cathode is small in area
and anode is large it should not
be much of a problem. BUT...
3. You did not consider the total
area of all the rivets,
4. His table is all wrong. See a
good table in the Standards.

Case: Stress Corrosion
¥4 5t oz 77 1S ik = 45

(ﬁ‘
the answer. The panel is
ABS plastic & the screw | el
is phosphate & oil coated.| fWhat does
What a perfect condition || that mean
for stress corrosion. Doc?
I got anothey
sandwich.
[Do you want

The Adventures of
Hardware Doc and his
Sidekick, Bolt Boy,

in their continuing battle
against the Forces of Bad

our sandwich! That's

Very interesting!
Bolt Boy, what is
that horrible smell?
And you're
ripping grease all
over the floor!

It's my lunch.
Sardine and

pickle on Rye
with mayo.

Fastener Technology.

Today, They are looking at a
cracked plastic panel caused by
a screw. What ever could be
the problem??
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"Would L, your friend,

the Corrosion Ghost,

lie to you? Just do

what I say. It will be
Il rig] i

ABS plastic is petro-
chemical sensitive &
will stress crack if it
is tightened in the
bresence of oil. Who

| said this was OK

I'm so
embaressed]
ol

dirty sheets I foumi

laying around. They
y with
1"

‘What are yob
washing there

Darn. Just spill
a little grease &
I have to do the

The client said it
was OK'd by the
Corrosion hot

The Corrosion Ghost
The Real

Facis
About ﬁ N
Corrasion i




