Determining the Quality of Sems Products

Sems fasteners are combination screw
and washer assemblies. They are produced
so that the washer is captivated on the
screw, allowing it to rotate freely without
falling off. This captivation is normally
done by inserting the cold headed blank
into the washer and then thread rolling the
screw. The washer’s inside diameter is
larger than the screw’s blank diameter, but
smaller than the major diameter of the
thread produced. The inside diameter of
sems washers is smaller than the inside
diameter of a comparable “over-the-
threads™ washer for the same size screw.
The displacement of the screw’s blank
diameter in the thread rolling operation
that creates the larger major diameter is
what captivates the washer to create the
assembly.

Sems [asteners provide their users with
many advantages such as the reduction of
different inventory items, the elimination
of washers left out of product assemblies
in crucial areas, and greater production
efficiency. Sems fasteners are used in a
variety of end products, but the greatest
volumes are used in the automotive, appli-
ance, electrical, and telecommunications
industries.

The sems product and process were
patented in the late 1930°s. All the origi-
nal patents on the products and the assem-
bly equipment have now expired. In
recent years many new fastener manufac-
turers have started to offer sems fasteners,
but it is still considered a specialty area of
manuflacturing because of the special
equipment and manufacturing knowledge
that is required. Several manufacturers
have tried to enter this field only to learn
that to do it correctly and at a profit is
much more difficult than may appear.

The issue of the quality ol sems fasten-
ers is obviously a little more complicated
than simply that of a single screw or a sin-
gle washer. The supplier and user must be
concerned about all the aspects of quality
of both the screw and the washer plus the
quality of the assembly itsell.
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This article will address the quality
requirements of sems fasteners. Suppliers
and users should be aware that they may
differ slightly from those of the individual
part requirements. Answers to [requently
asked questions have been covered. The
actual documents covering sems fasteners
and washers are ANSI/ASME B18.13 and
ANSI/ASME B18.21.1. These specifica-
tions can be found in the ANSI/ASME
documents and in the 6th Edition of the
Industrial Fastener Institute Standards
Book.

Dimensional Requirements

Head Height and Length

The basic dimensions of the screws and
washers ol a sems fastener are the same as
those of the individual items except that,
as stated above, the inside diameter of the
sems washer is smaller than a comparable
over-the-threads washer. The screw’s head
height (see Figure 1) is to be measured as
a standard screw head height from the bot-
tom of the head to its top. The washer is
not to be included. The screw’s length
(see Figure 2 on page 30) is to be mea-
sured as a standard screw from the
extreme end of the screw to the underside
of the head on protruding head screws and
the top of the head on flat head screws. It
is somewhat difficult to exclude the wash-
er in making these measurements, but is
must be done to take correct measure-
ments. The use of the “SEMS PLATE” on
the Dimen-
sion-All Mea-
suring System
(see Figure 3
on page 30)
makes taking
these measure-
ments simple.
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thread on sems fasteners can be critical.
Generally, the screws must be threaded
within one pitch of the effective plane of
the non-compressed washer on the side of
the washer toward the end of the screw.
An_exception to this is socket head cap
screw sems that must be threaded within 2
pitches of this reference point. The term
“effective plane of the non-compressed
washer” is used here to explain that this
distance must be measured when the
washer is not under any load and that it is

Continued on page 30

How Sems are made

2 Specified washer,
collar, clamp or
stamping is auto-
matically assembled
onto the unthreaded
blank.

v

3 Threads are roll
formed, captivating
the washer perma-
nently in place by
metal displacement,
yet leaving it free to
rotate.
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Sems

(Comtintted from page 30)

product assembly when the screws are
seated.

Hydrogen Embrittlement Testing

Hydrogen embrittlement is a major
problem with electroplated sems that have
hardened washers. The likelihood of
hydrogen embrittlement goes up as the
carbon content of the material and its
hardness rise. Hardened sems washers are
generally made of 1050 to 1060 steel
hardened into the Rockwell C40’s. To
avoid hydrogen embrittlement all electro-
plated sems should be baked at 400
degrees F for 4 hours “at temperature”
within one hour after plating.

Even when baking is done the parts
should be tested for hydrogen embrittle-
ment. This is done by driving the sems
fasteners into hardened test plates until the
washers are compressed. Then allow them
to sit for 24 hours. Helical and conical
washers are to be compressed completely

flat and toothed washers are to be com-
" pressed to within .005 inches of flat. After
24 hours the screws are Lo be loosened and
the washers are to be examined. If they are

broken the parts should be rejected
because this is evidence of hydrogen
embrittlement.

Electroplated sems fasteners having
hardened flat washers larger than the
screw's head diameter should be tested by
driving the screw in a hardened test plate
through a spacer with an inside diameter
slightly larger than the screw’s head, tight-
ening it to about 10% over the normal
assembly torque, and letting it sit 24
hours. If the washer is broken after loos-
ening, the parts should be rejected. This is
a suggestion based on our own experience
and is not covered in any specification.

Hydrogen embrittlement testing should
never be omitted because of the tremen-
dous liability associated with embrittle-
ment failures in the field. Many such cases
have resulted in claims against suppliers
totaling hundreds of thousands of dollars.

Free Turning Washers

Sems washers must turn freely on the
screw to function properly. Two condi-
tions can occur to prevent washer rotation.
First, the screw thread can be rolled too
close 1o the washer, literally locking the
washer into place. This is unacceptable

and parts having this condition should I
rejected. Secondly, sems fasteners coale!
with some of the new paint type of finish-
es can stick the washer to the screw’s
head. If these can be broken loose by
holding the washer firmly between the fin
gers of one hand and twisting the screw
head with the fingers of the other hand the
parts should be accepted. This is becausc
the initial tightening torque exerted when
the washer contacts the product’s surfacc
probably will break the washers loose. [
the washers cannot be broken loose by
hand the parts may be considered
rejectable.

Sems fasteners offer users many poten
tial assembly benefits. They should bc
evaluated by the criteria stated above 1«
assure that those potential benefit:
become actual benefits. It should alway:
be remembered that all types of fastener
should be measured to assure proper fi
and tested to assure proper function. Fas
tener quality can no longer be assumed o
taken for granted. O
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