Understanding Fasteners

Bob Lund
Director of Engineering
Fastenal

P N
o, Py,
;?:g’«(”z&*&

Ben Seinola
Applications Engineer
Fastenal

Thursday, April 5, 2018

@ Professional Awning
Manufacturers Association



Fastener Topics

* Fastener System Concepts
* Fastening metals to metals
* Anchoring to concrete, block, etc.

* Corrosion resistance and ROHS compliance
e Standard Rust
e Galvanic corrosion from material choices

* |CC Approval (what does this mean)
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Fastening Metal to Metal
Nuts and Bolts vs. Screws

Bolts are larger, come in multiple strengths and generally mate with
nuts... torqued to install.

Screws are smaller, often form their own holes or threads. Pilot
holes are very important and change as material strength and
thickness change... tightened until flush not with a torque to stretch.
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Bolting Materials and Strengths

e Steel

e Grades 2, 5, 8 are common references for Low, Medium and High
Strength, similar to metric 4.6, 8.8 and 10.9

 Strength based on heat treatment
* Zinc Plating and Various coatings (paint like) are used for corrosion
resistance
e Stainless Steel
* Not heat treatable for added strength
* No plating or coating needed for corrosion resistance
e 18-8 and 316 are common grades
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Screws

* Many Head Styles, drive styles and point styles
e Options in Steel and Stainless

* Steel preferred for self drilling, thread cutting and forming the
stainless steel versions are for light aluminum and plastic

Self ~Tapping
Cap Machine Lag Set Wood / Sheet Metal
Screw Screw Screw Screw Screw Screw
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Thread Cutting and Rolling

MACHINE SCREW THREAD CUTTING THREAD ROLLING
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Thread Cutting / Rolling
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Types of Corrosion

* Environmental
e Galvanic (dissimilar metals)

Oxidation
Buildup

Electron Flow
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* Cormroded End (anodic or increasingly active)

Magnesium and magnesium alloys
Zinc

Galvanic Corrosion

Aluminum 2024-T4
Iron and steel

Galvanic Series of Metals: The table

304 Stainless steel (active)

indicates the “groups” of various metals and 316 Staintess steel (aotive)
alloys. All metals have electrical potentials. Lead
The galvanic series of metals chart is based L.
th t t I f dff t b t I d Nickel (active)
on € po entials o ifreren ase metals ap Inconel nickel-chromium alloy (active)
alloys when exposed to sea water. Those in Hastelloy Alloy C (active)
similar groups represent low potential BeasEes (C8 Tw dnone)
. ' . Copper
difference or more compatible material. 504 Stainless Steel (Passivated) e
Bolt and Nut Copper-nickel allogs

Monel (70Ni-30Cu)

Corrosion Nickel (passive)

Inconel (80Ni-13Cr-7Fe) [passive)

304 Stainless steel (passive)

316 Stainless steel (passive)

Hastelloy Alloy C (passive)

- Brass Plate
AF Silver
Titanium
ﬁ L Graphite
Corrosion Gold
E Platinum

- Protected End [cathodic or increasingly inert)
.
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Corrosion Protection

e Zinc plating on steel
— Most common options are clear and yellow
— ROHS Compliance has changed this world

* Coatings, longer lasting than zinc plating
— Ecoguard, Geomet, Magni, lots of others

e Stainless Steel, 300 vs. 400 series differences

Al Professional Awning
Manufacturers Association



ICC Approvals

ICC develops Codes, minimum strengths etc. for parts used in the
construction world

Fasteners must be tested by an approved laboratory, very thorough and
encompassing

Generally $1,000,000 to get a line of parts certified... sometimes
required, sometimes not

Testing costs passed along, generics available
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Concrete Anchors

* Screw Anchors

* Wedge Anchors
e Drop-In Anchors
* Sleeve Anchors
* Pin Anchors

* Lag Shields
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Things to Keep In Mind

* Most concrete anchors will have
these values published:

-Min. Embedment Depth
-Min. Hole Depth
-Min. Anchor Spacing

-Min. Edge Spacing
-Min. Member Thickness

-Clean out hole after drilling
(compressed air)

-ICC Approvals
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Concrete Screw Anchors Small
Diameter (3/16"”, 1/4”)

e Suitable Base Materials

-Concrete, Grouted or Ungrouted Hollow
Block, Solid Brick Masonry, Wood

e Requires pre-drilled hole with correct bit size

« Removable

* APPLICATIONS: Interior hand rails, interior lighting
fixture, metal door frames, screened enclosures,
window installations
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Concrete Screw Anchors
Large Diameter (3/8” to 3/4”)

e Suitable Base Materials: Concrete, Grouted
Hollow Block, Solid Clay Brick

* Requires pre-drilled hole with correct bit size

* Removable

* APPLICATIONS: Racking, shelving, material
handling, fencing and railing, temporary
attachments, interior applications (low level
corrosions environment)
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Wedge Anchors

e Suitable Base Materials

-Concrete, Grouted Hollow Block
* Requires pre-drilled hole with correct bit size
 Not Removable (must be cut off to remove)

* APPLICATIONS: Structural connections (beam and
column anchoring), safety related attachments,
cable trays and strut, pipe supports, fire sprinklers
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Drop-In Anchors

Suitable Base Materials

-Concrete Only
Requires pre-drilled hole with correct bit size
Requires proper setting tool

APPLICATIONS: Fire sprinkler, suspending
conduit, cable trays and strut, pipe supports,
concrete formwork
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Sleeve Anchors

e Suitable Base Materials

-Concrete, Grouted or Ungrouted Hollow Block,
Brick Masonry

* Requires pre-drilled hole with correct bit size
* Not Removable (must be cut off to remove)

* APPLICATIONS: Door and window frame
installations, masonry applications,
electrical/mechanical applications, mounting fixtures
on walls, general purpose anchoring
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Pin Anchors

e Suitable Base Materials
-Concrete, Hollow Block, Brick Masonry, Stone
* Requires pre-drilled hole with correct bit size

 APPLICATIONS: Mechanical attachments, roof
flashing, electrical fixtures, general maintenance,

general purpose anchoring
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Lag Shield Anchors

e Suitable Base Materials
-Concrete, Hollow Block, Brick Masonry
* Requires pre-drilled hole with correct bit size

 APPLICATIONS: Ideal for use in masonry
anchoring, shallow attachments, mortar joints
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Questions and Comments

Contact Information

Fastenal Corporate Headquarters Andrea Jauli
2001 Theurer Blvd. Division Supervisor
Winona, MN 55987 Professional Awning Manufacturers Association
https://www.fastenal.com/ +1 651 225 6944
akjauli@ifai.com
Fastenal Engineering Department https://awnings.ifai.com/

engineer@fastenal.com
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