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NELSON STUD WELDING
FERRULE SPECIFICATIONS: Special Ferrule for Welding at an Angle fo & Base Plate
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Studs.are ofien welded ot an angle on embedment plates. Spesial ferrules
are needed to prevent binding in the neck of the ferrule, and to achieve

comsistent resulis,

45¢ mﬂdmg requires the use of stops to prevent the ferrules from moving
duting the weld cycle. Heavy-duty guns need to be used to get sufficient

gun fravel.

The ferruls grip shown below for the 3/8” studs at 23° angies is not 2 sphit
grip. The ferrule grips for 3/8” and 1/2" studs at 45° angles are spcc:ai
split grips. The use of split ferrule grips is desimable when. wei&mg

stzds at angles.
Btud Ferrule Mok ..
. . N Ferrule Part
Qiear Angle Diar;mf Grip Number
8 23° 0,508 541008006 101040040
B 45 0.550 501008008 101040087
12 4£5° 0.785 531008008 101040008

Visit our website wwvw.NelssuStnd Welding.com for 2 list of our standard stock produsts.

Melson Shud Walding, Inc.
70 West Ridge Road
Etyria, Orio 44035

PH $-800-NELWELD
1-800-835-9353

S-mall Melson Seles@heisoniiyg
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¥eisos Sind Welding

Application o
Information v, OK M2
Stud:  p2ris - 3/8" ana 1/2° , Oate: " oy 22, 1383

Use: a7 450 oy InsERTS

APPLICATION:

DIAGRAM:

MAREET :

WEAKNESS QF
COMPETITICN:

A

3/8" and 1/2% D2L studs are welded at 45% angle onto
bearing plates, shear keys and other embedment plates

that will be cast in concrete. The D2L studs are often
specified at a 45° angle to the base material since they
nave design and performance advantages over studs welided
perpendicular teo the base plate even if the studs are bent
after welding, The cost advantage of being ablie to weld
the studs at 45° to eliminate the need for a bending oper-
ation is obvious.

D2Lts at 45 Angle for

Sheay Xeys and Bearing Plates
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The market for D2L's welded at 459 angles includes both
pouraed-in-place construction site applications and all
precast/prestress plants. Major usage is in the manu-
facture of single tee, double tee, and other concrete
beams where the D2L's welded at 450 are used on bearing
pilates at the ends of the beam and on the shear keys
along the edges of the beams. The manufacturers of hollow
core sections can alsc use short D2L's welded at 452 on
cennecticon insert plates.

Hand welding of rebar has the disadvantages of being
slow and difficult to fixture. It is difficult to get
adegquate weld strength unless the rebar has a short %00
bent leg to weld to the base plzte, Both sides of the
bent leg musi usually be welded to get goad strength,
The chemistry of rebar material is commonly so high tha®

_ the resulting welds can be brittle and any welded rebar

connection is suspect. The Prestressed Concrete Institute
{PCI), American Concrete Inmstitute [ACI), and A.%W.S. place
severe restrictions on hand welding reinforcing bar due to
the brittleness that can result.
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BENEFITE OF

STUD WELDING:

STUDS:

FERRULES:

ACCESSCRIEE:
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Stud welded D2L's welded straight or at 45° have a relia-
bility advantage over welded rebar since we maintain close
control ©of the steel chemistry to assure weldability and
avoid excess weld zone hardness. Welding DZIL's at 45C to
the base material results in a straight line cennsction
between the steel insert and the concrete. This avoids the
chance of premature fzilure er reduced load capacity that
could result from straightening of the bends with hand
welded rebar.

Speed of application weld consistency and reliability
with stud welding provide savings in time, skill leveil,
and ingpection reguirements,

Nelson D2L studs conform to ASTM A=-43%6 with respect to
both physical strength and surface deformations. Chem-
ically, they are within the ASTM A-108 Grades CT-1010
through C-1620 as allowed by AWS D1.1,

Spec 24 of the In~Stock Stud Catalog shows the standard
lengthe of 3/8% and 1/72% D2LTs. Other lengths are avail-
able on special order.

The special ferrules are the key to obtaining good weld
quality when welding at a 45° angle. The part numbers
for these ferrules are #100-104-007 for 3/8" and $#100-
104-0G8 for 1/2°%.

There is no additive to the net price of 3/8% or 1/2¢
D2L's for the 43C ferrules but they must be specified
on the stud order.

3/8* Stud Dia. 1/2% Stud Dia.
Chuck 500-9081-011 580-061~014
Foot 502-902-001 502~002~002
Grip 501-809-00¢8 S81-B09-D08
Ferrule 100-104~007 106=104-0308 _ -
Feol Snpdf SPlITSOR 06200 " ozl 3ph/SER00E00Z

Split feet and ferrule gripes are used to facilitate the
Icading and stripping off the longer D2L studs. Bell-
mouth chucks can be uzed to speed the loading of studs,
The 3/8% Bellmouth Chuck is $560-002-012. The 1/2°%
Bellmouth Chuck is #500-002-005.

The use of the three leg adaptor plate with 2 tubular leg
extension assembly from the $512Z-193-400 series drawing
is recommended when welding any D2L studs over 12¢ long
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te prevent flexing of the legs as the gun 1ifis and plunges.
Leg flexing can be a problem with any long studs even when
welding perpendicular te the base material. Flexing of the
gun legs causes variations in the 1ift and are length.
Without the leg extension assembly, the degree of leg flegx-
ing is determined by how much pressure the cperator arplies
to the gun handle and the length of the legs extending ocut
of the gun body. The rigid 3-leg mounting and the tubular
extension eliminate flexing problems,

CAUTION: Only Heavy Duty guns can be used to weld D2L's at 450,

The long plunge setting and the burn—off needsd to get

to a full cross section at a2 45° angle exceed the gun
travel or stroke of universal or standard guns and they
have no travel left to 1ift the stud during the weld cycla.

SPECTAL

ACCESSORY : A special manual cocking lever is needed to tzke up the
plunge travel when welding D2L%s at 450, Attempting to
take up the plunge for a 459 weld in the normal manner
will only result in broken ferrules and pariial com~
pression of the gun mainspring which will cause dead short
welds the gun attempts to 1ift the stud during the weld
cycle. The long plunge travel combined with the friction
of the stud geing through the ferrule at a 4350 makes it
mandatory that the plunge travel be manuzlly taken up.
This is best accomplished by installing a lever on the
1/2-20 threaded extension onto which the chuck adaptor
mounts. The lever clamped between the ihreaded extension
and the chuck adaptor allows the weld operator to hold
the gun in one hand and compress the gun mainspring with
the cother hand until he gets the stud and ferrule to the
weld location. At that time, he releases the lever and
triggers the weld cycle.

Typical Levers:

Clearance ¥Hole for 1/27
[ / —

/""" ArT Weld
7

-IQEF’ 1/2% &
— ¢ Ty
| % k.
I AL %\-‘
E % | 3/8% 4 x 1-3/4° ig.
1—1!2&mj 5
. | 1-1/4% 4,
= 37 e Washer

Material 3/16% or 1/4% Thick
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WELD
SETTINGS:

SPECIAL
FIXTURING:
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3/8" Stud Dia. 172" Beud Dia,
Lifs /18" 1/71g"
Plunge 406" 1/27
Amperage 700 1088
Time » & seconds .15 seconds
Free Travel i/16" : i/ge®

The plunge setiing is measured along the more axposed
side of the stud opposite the *long® side of the ferrule.

MEASURING PLUNGE

In order to keep the stud, ferrule, and base plate from
sliding during the weld, a special fixture step block is
needed. These fixture stop blocks can be a gimple 45C
angled stop strip or a machined block with 2 pocket to
give specific stud locations. Several of these stops
may be used on fixtures to weld inserts with more than
one stud on them., The stop blocks can be bolted to the
fixture or welded in place depending on the praeference of
the customer. Generally, the customers fabricate the
fixture to suit their own particular regquirements and
the type of plates they produce for their product, We
have seen considerable variety with respect to base
material, thickness, length, width, and stud spacings.
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BASE MATERIAL:

ADDITIONAL
COMMENTS .
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Some accounts have built swivel fiwtures o turn parts
sc that the 45° welded D2L°s point in ocppesite direc—
ticns. We cannot satisfy the reguirements of all cus-
tomers but we have found that the fixture illustrated
on the final page explains the concept and can be
adapted toc meet most insert plate regquirements.

As with all applications that may inveolve hot rolled
steel as the base material, judgment and care are
required to insure good weld resulis. Excess mill
scale and rust can cause problems with arc initiation,
grounding, and weld contamination.

The same ferrules and accessories used to weld 3/g8"
and 1/2" D2L's at 45° can be used to weld 3/8% and
1/2" BBL's or H4L's at 43° if the stud length is 3° or
lenger.

TEMPLATE BLOCK ASSEMBLY
FOR WELDING D2L's B 4350 ANGLE

Bz
or
1.062 N
{
" ﬁso""g
il
e
Vf\\ Part #1 '
o Part $2 _
Base Material Part: #3

Fixture Base

HOTE: Part #32 should be squal £o the thickness of

the insert plate being welded.
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PART #1 TEMPLATE BLOCK

~— -.380" &. hole
2 places
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10062‘.‘1
for 1/2% DIL
.B12% -
for 3/8" D2L
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PART #3 — STOP PLATE
PART 32 - 3/16" THICK SPACERS- SAME THICKNESS AS BASE MATERIAL
2 NEEDED

.380" 4. holes—

:
~ : X 3
.50 ji - .50 g .50 %
o 3 P
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T A e | B0 b B -1t R el BT S s
» 2.50 ; _ e s
*Detexmines_the spacing of the
stud from the edge «f the
- - insert plate



