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CONTI / REMINC Product Portfolio for Aerospace

Steel / Aluminum
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Thread forming in metals w/
Torque-Tension characteristics
that match ISO metric screws
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Mechanical Locking
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Low Radial Stress
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Product Details — TAPTITE PRO® fasteners

60°
Flanks

Parabolic
Profile™
Thread Form

0 TAPTITE PRO
S’

TRILOBULAR® Parabolic Profile® threaded fastener

Parabolic Profile™ thread profile on TAPTITE PRO® fasteners maximize material
engagement and clamp load without the use of metal inserts. This means
robust, reliable joints while significantly reducing overall weight and number of
componentsin ajoint.

Reduce Weight Reduces Operator Fatigue:

Reduce Complexity Low thread forming end load

Increase Recyclability
Large assembly torque range:

Eliminates cost additive elements: Low thread forming torque

nuts, threaded inserts, etc.
Resistance to vibrational

loosening:
Excellent clamp load retentionin

Eliminates cost additive
processes:
tapping, cleaning, cross-threading Aluminum

and its repair
Designed to prevent thread

stripping
AEMIN

All Materials Copyright
Research Engineering & Manufacturing Inc.
Conti Fasteners AG



Test Results — TAPTITE PRO® fasteners

Failure Torque

Head Seats

Seating Torque

Torque

Thread Forming Torque

Prevailing Torque

i
o - -
- Ty Ap— ~ S—

[Thread Forming Torque]

Failure Torque

Engagement Length
Coefficient of Friction

Material Strength
nterference

* Typical Torque Curve for thread forming fastener in a thru-hole

application.
* Initialincrease = thread forming torque

* Torque drop-off: thread forming zone exits the material -prevailing
torque observed from material relaxation around TRILOBULAR® body
* Sharpincreasein Torque as Head seats and tightening begins.
* Once head of the fastener seats, k-factor is like a machine screw
* Process continues until failure (for testing) OR set assembly torque from

customer to attain required clamp load

* Example: TAPTITE PRO® fastener through a weld nut or plate

AEMIN

All Materials Copyright

Research Engineering & Manufacturing Inc.

Conti Fasteners AG
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Test Results — TAPTITE PRO® fasteners

TAPTITE PRO® fasteners are ideal for eliminating fastener joint processes to create internal
threads. Asthe TAPTITE PRO® fastener is driven into the material, the point threads called “Sharp
crested tapered lead threads” deform the material to create cold-formed grain-preserving threads.
This forming process translates to Thread Forming Torque as shown below.

For an assembly process, a failure torque vs. thread forming torque ratio of greater than 3 is
required and easily achieved with TAPTITE PRO® fasteners. This gap in thread forming and
failure torques provides sufficient torque window to set an assembly torque to achieve the
required clamp load for the joint.

Torque Performance in 6061-T6 Aluminum
M6 x 1.0 TAPTITE PRO®

—Thread Forming Torque (Nm) ——Failure Torque (Nm)
24.00
23.06 23.01 23.34 206 22.62 5329
21.45 21.68 : \1'90 '
\/\/\ 5051 211 /w_ywﬁz 21.01
\——_____ I

e

527 4gg 543~ 521 510 471 4.9 471 493 .43~ 499 471 455
3.99 ' : ’ 4.05 ’ :
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Sample #

Fastener: M6 TAPTITE PRO® fastener
Installed into:

t=12.5mm

Material = 6061-T6 Aluminum

Hole diameter = 5.53 mm hole
Thread Forming Torque = 4.83 Nm (Average) HEMlNE C[]NTI

Failure Torque = 21.96 Nm (Average) Al Materials Copyright
A Research Engineering & Manufacturing Inc.
Recommended Seating Torque = 15 Nm Conti Fasteners AG
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Test Results — TAPTITE PRO® fasteners

Once assembly torque is determined from the testing on the previous page, clamp load /
tension in the joint can be measured. TAPTITE PRO® fasteners match the Torque-Tension
characteristics of ISO metric machine screw.

When M6 machine screws are installed (in internally threaded Aluminum) and TAPTITE
PRO® fasteners are installed (in unthreaded Aluminum) at the same assembly torque,
the measured clamp load is within 10% and, the failure mode at ultimate tension is the
same - torsional failure of the fastener

Average Torque-Tension Performance in 6061-T6 Aluminum
M6-1.00 TAPTITE PRO™ vs. Machine Screws

B Thread Forming Tg. (Nm) B Tension @ 15Nm (kN) B Ultimate (failure) Tq. (Nm) B Ultimate Tension (kN)

12.2
] I

TAPTITE PRO® Machine Screw

30

25 Failure Mode: Failure Mode:
Fastener 22.0 Fastener
Torsional Torsional

20 Failure Failure

16.3

Tension - kN
=
(9]

=
o

Fastener: M6 TAPTITE PRO® fastener vs. M6 Machine Screw

Installed into:
t=12.5mm
Material = 6061-T6 Aluminum

Tension / Clamp Load @ 15 Nm:
TAPTITE PRO® = 12.2 Nm (Average)
Machine Screw = 10.9 Nm (Average)

Ultimate Tension:
TAPTITE PRO® = 16.3 Nm (Average) All Materials Copyright
Machine Screw = 18.7 Nm (Average) Research Engineering & Manufacturing Inc.

Conti Fasteners AG
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Product Details

Dual-Angle™
Thread Form

@ POWERLOK II’

Dual-Angle™ Thread-locking profile

POWERLOK" II" screws are an all-metal locking fastener that resist vibrational
loosening from its Dual-Angle™ thread design. POWERLOK" II"™ screws provide
locking without using patches, adhesives or other features and the locking action
runs the entire length of the screw. POWERLOK® II™ screws also provide excellent
grounding as the metal locking feature ensures metal-to-metal

contact. POWERLOK® II" screws do not have to be seated to lock, as the locking
thread feature extends the entire length of the fastener. They resist vibration at
any point along their body length. POWERLOK® II"™ screws save time and money by
allowing the use of standard nuts or Class 2B (6H) tapped holes.

Reduce Weight Resistance to vibrational loosening:
Reduce Complexity Excellent clamp load retention in higher
Increase Recyclability strength internal threads
Eliminates cost additive Mechanical Locking:
elements: Resilient against temperature changes

Lock nuts, lock washers,

Excellent G di
adhesives and patches xcetient srounding

Metal-to-metal contact in the threads

AEMIN

All Materials Copyright
Research Engineering & Manufacturing Inc.
Conti Fasteners AG



Test Results — POWERLOK®II™ fasteners

Torque

Failure Torque

Failure Torque

Seating Torque

Head Seats

Prevailing Torque

— EEngagement fength
oefficient of§Friction

Material Stre@gth
| Interference l

hread Forming Torque

Typical Torque Curve for POWERLOK® fasteners

* Initialincrease = Fastener interference with root of nut threads
* Reduction in Torque as body threads move through interference
nut root.
* Sharpincreasein Torque as Head seats and tightening begins.
* Process continues until failure (for testing) OR set assembly
torque from customer to attain required clamp load
Example: POWERLOK® [I™ fastener installed in internal threads

AEMIN

All Materials Copyright
Research Engineering & Manufacturing Inc.
Conti Fasteners AG



Test Results — POWERLOK®II™ fasteners

POWERLOK®II™ fasteners mechanically lock-into the internal threads through the Dual-
Angle™ thread design. The thread flank locks into the root (major diameter) of the internal
threads - considered to be the most consistent dimension on internal threads.

Avibration test for a fastened joint is defined as an application of transverse vibration
with a known amplitude, frequency and number of cycles. This test is completed as a
comparison only and is designed to show the difference in performance in varying
methods for creating a joint that is resistant to vibration loosening.

Retained Clamp Load after Vibration Testing
M6 POWERLOK®II™ vs. Machine Screw with Adhesive Patch

——POWERLOK®II™ ——Machine Screw

SAMPLE#

12

11

Fastener: M6 POWERLOK® II™ fastener vs. M6 Machine Screw with adhesive patch
Installed into: M6 x 1.0 threaded steel nuts
Performance after 1,700 cycles at 32 Hz and 0.6 mm amplitude
Average retained clamp load
POWERLOK®II™ = 81%

Machine Screw = 55%
Min. Retained Clamp load HEMlNE E:[]NTI

@™ — 0, All Materials Copyright
POWERLOK®II™ = 60% Research Engineering & Manufacturing Inc.
Machine Screw = 0% Conti Fasteners AG



Test Results — POWERLOK®II™ fasteners

POWERLOK®II™ fasteners mechanically lock-into the internal threads through the Dual-
Angle™ thread design. The thread flank locks into the root (major diameter) of the internal
threads - considered to be the most consistent dimension on internal threads.

Prevailing Torque is an indicator of locking performance in the application. Torque is
measured during installation of the part as prevailing ON torque (positive number).
Once a pre-defined length of fastener is installed, the drive gun is reversed to remove
the fastener, the running torque during removal is measured as prevailing OFF torque
(negative number).

M4 POWERLOK® fastener in Threaded Aluminum Insert
Prevailing Torque ON/OFF

2.23
2.02

1.57

1st On 1st|Off 2nd On 2nd Off { 3rd On 3rd Sth|Off

-1.40

-1.99

-2.38

Fastener: M4 POWERLOK® fastener
Installed into: M4 x 0.7 threaded aluminum inserts

AEMIN

All Materials Copyright
Research Engineering & Manufacturing Inc.
Conti Fasteners AG
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Product Details

Radius Tip

Steep Convex
Radius Flank

Long Concave
Radius Flank

Unique Radius Flank™
Thread Form

REMFORM II

Unique Radius Flank™ Thread Profile

The REMFORM® II™ screw is a round-bodied thread forming fastener with a
Unique Radius Flank™ asymmetrical thread form to provide superior
performance in wide range of plastics. This unique thread and its narrow tip
angle efficiently displace material and therefore require minimal energy to form
an internal thread. The tip also utilizes a radius to create the internal thread
without increasing hoop stress in the plastic.

Reduce Weight Low Radial Stress
Reduce Complexity No sharp edges on threads, prevents
Increase Recyclability boss cracking
Eliminates cost additive elements: Clamp Load maintained over
Metallic inserts multiple installations

All Materials Copyright
Research Engineering & Manufacturing Inc.
Conti Fasteners AG



Torque

Failure Torque

_____________________________________________________________________________________________________ e

Seating Torque

Head Seats

________________ = — Engagengent Length
----------------- — Coefficiegt of Friction
"""""" Material BRrength

Thread Forming Torque e |niterioronte

* Typical Torque Curve for thread forming fastener in a blind hold

application.

Initial increase = thread forming torque

Thread forming torque continues to rise until Head Seats because
forming threads are working for the entire cycle

Spike in Torque as Head seats and tightening begins.

Process continues until failure (for testing) OR set assembly torque
from customer to attain required clamp load

* Example: REMFORM®II™ fastener in plastic boss

AEMIN

All Materials Copyright
Research Engineering & Manufacturing Inc.
Conti Fasteners AG
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Test Results — REMFORMP®II™ fasteners

The REMFORM® II™ screw is a round-bodied thread forming fastener with a Unique Radius
Flank™ asymmetrical thread form to provide superior performance in wide range of
plastics. This unique thread and its narrow tip angle efficiently displace material and
therefore require minimal energy to form an internal thread. The tip also utilizes a radius to
create the internal thread without increasing hoop stress in the plastic.

For an assembly process, sufficient failure torque vs. thread forming torque gap is

required where an assembly torque can be selected to achieve the required clamp load
for the joint.

Torque Performance in Polycarbonate
4 mm REMFORME®II™ fasteners

—Thread Forming Torque (Nm) ——Failure Torque (Nm)
5.18
4.87 4.93 4.85 4.95 4.88
4.82 4.71 ——— 4.70/ \——____

/ e ———
159 151 167 1.59 154 1.58 1.62 1.64 167 1.56
1 2 3 4 5 6 7 8 9 10
Sample #
Fastener: 4 mm REMFORM®||I™ fastener
Installed into:
t=10mm

Material = Polycarbonate

Hole diameter =3.20 mm
Thread Forming Torque = 1.60 Nm (Average) - -
Failure Torque = 4.83 Nm (Average) HEMlNE C[]NTI
Recommended Seating Torque =3.8 Nm Al Materials Copyright

Research Engineering & Manufacturing Inc.
Conti Fasteners AG
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Test Results — REMFORMP®II™ fasteners

The REMFORM® II™ screw is a round-bodied thread forming fastener with a Unique Radius
Flank™ asymmetrical thread form to provide superior performance in wide range of
plastics. This unique thread and its narrow tip angle efficiently displace material and
therefore require minimal energy to form an internal thread. The tip also utilizes a radius to
better create the internal thread without increasing hoop stress in the plastic.

For an assembly process, a failure torque vs. thread forming torque ratio of greater
than 3 is required and easily achieved with REMFORMP®II™ fasteners. This gap in thread
forming and failure torques provides sufficient torque window to set an assembly
torque to achieve the required clamp load for the joint.

Torque and Tension Performance
6 mm REMFORMZ®II HS™ fastener

EmUltimate Tension (kN) ~ ===Thread Forming Torque (Nm) =—Ultimate (Failure) Torque (Nm)
7.31
7.15 7.03 7.08 6.94 6.97 6.91 7.08 6.98
6.57
4.66

447 4.30 4.27 4.52 4.44 4.34

1 2 3 4 5 6 7 8 9 10
Sample #

Fastener: 6 mm REMFORM®||™ fastener
Installed into:

t=10 mm (plastic boss)

Material = 30% Glass Filled PA6

Hole diameter =4.77 mm -
Thread Forming Torque = 2.44 Nm (Average) HEMlNE @m

. _ All Materials Copyright
Fa | lU re Torq ue= 7'00 N m (Average) Research Engineering & Manufacturing Inc.

Ultimate Tension =4.25 kN (Average) Conti Fasteners AG



Contact us for solutions when an improvement
over conventional fastening methods is
necessary to
REDUCE WEIGHT
REDUCE COMPLEXITY
INCREASE RECYCLABILITY
and
SOLVE LINE INSTALLATION PROBLEMS
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reminC@ reminc. net All Materials Copyright
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