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Drive System I3 &R4:

el Swanss, PINIDS 4y

cotidrivy  1ORK - TORK PLUS ®
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Drive systems and difference IXz) &4t &k Z 5

S0 & ® @®

V77 oo points of

ﬁ g contact
ED_' cause

! drive stress

i angle risers to

i develop

Point contact causes stress to develop, which damages driver bit and
fastener recess

REM TN F7, MRS R B I B0

60° drive angle is inefficient in transferring torque
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Drive systems and difference IXz) &4t &k Z 5

© 0 (@ ® @

To counteract cam-out,
additional force (end load)
must be placed against the

Driving force is
carried up sloped driver

sides, forcing driver W AR
up and out of recess iﬁgiﬁgﬁgﬁ%ﬁeég_&gi&

(camout) *

L= R
= mfLE, Bk
+ BB H RS

The screwdrivers may become damaged. At the same time the drive
may get so damaged, that the fastener can no more be removed.

kRS F k. R, WEh SR BIRGE, ERIEFRE .
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Drive systems and difference IXzh) 24t KX E 7

L
B
15°
drive
angle

Point Allows higher torque transmission

RAT CLIRTS B W L AR AR

15° drive angle still permits a small amount of radial stress, which can
reduce bit life

1SRRI B A TR S vF D B ARt L ar BRI L AT

Tool may be difficult to align property in high-speed assemblies

LSk T REME DATE Ry R G B SR B A
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Drive systems and difference IXzh) 24t KX E 7
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Large Cross

, Elliptically-based _ _
Sectional Geometry 0° DrlveAngIe Oo QIBK’J%

Areas at .. <

Elliptically-based Geometry

Angle R TR LA B

Six Lobes with Large Cross-Sectional Areas
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Drive systems and difference I R % L ER]
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Drive Durability Test % [& & 4t F 149058 Ultimate Torsion Strength Test $&FRFAFEIA
1 5bits;
2000001 | i334 -
avg. —1
cycles
150,000 + £ 100 —
3
= 80—
100,000 1 %_
6 60—
10 bits; ;
50,000 - 20003 10bits;  10bits g 40 —
; 1,479 463 E
cycles avg. avg. z 20 —+
cycles  cycles =
0 - e z
® *» & & Ui

e B 2 erxne
TORXPLUS TORX  Phillips ACR

Drive Drive Phillips Il
The TORX PLUS Drive has been The torque transfer capabilities of the
proven to significantly outlast all TORX PLUS higher than other Drive
other drive systems. System
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TORX PLUS® DRIVE SYSTEM

Elliptical lobes increase the
cross-sectional area of the shape
of TORX PLUS®.

TORX® drive tools will work with
TORX PLUS® fasteners. But the
effect is not very good.

torxPlusApr07 exe
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Thread Types IB4(K7

gl

Metric thread — \—2 AL
\V/ .V NV 60 - y

AR S L
Self-Tapping SIS
A
Thread forming for Metal
&8 B BTIRE]

Taptite® family

3075
Thread forming for Plastic AP
R ESBET [ 4& B
imsasasses \ \ Norrow Tip Angle
KT Rodius Leading Flank
Remform® B W W
19.11.2019 | 12
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Metric thread A #1184

Crest

&
Thread
Angle
; / Major Diameter
\\/ Root Diameter

Minor Diameter

Pitch
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Metric thread A MRS

Thread--ISO Tolerance — Example
M3 — 6g What is the Major Diameter Range?
Tolerance Grade: 6
Tolerance Grade 6, Range: 106um
Tolerance Position: g

Tolerance Position g, Range: 20um
M3 Major Diameter is,

3.00 - 0.020 = 2.980 mm

3.00 -0.126 = 2.874 mm

Diameter Range: 2.874 ~ 2.980 mm

19.11.2019
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Heat Treatment #Ab3

Materialst/ £l

e Carbon Steelshx4N Property Class 3.6 - 8.8

o Alloy Steels&&il Property Class 10.9 - 12.9
e Stainless Steels A 454 300 Series and 400 Series
e Magnesiumt

e Aluminum%g

e BrassiE i
e Nickel Silverfis i




©RNOLD

BlueFastening Systems

Actual Samples for Property Class
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General introduction of property class

Property class 3.6, 4.6, 4.8, 5.6, 5.8, 6.8, 8.8, 9.8, 10.9, 12.9 ...

PC 4.6
_ Tensile stengths | Yield stengths
1.Class of Tensile strengths:400 MPa Property Class
_ R, | Nmm?| R, [Nmm?
2.Tensile stengths (R,,,)=4x100=400N/mm?
. 12.9 1200 1080
3.Class Yield strengths:4x100 X 0.6=240 Mpa
4.Yield stengths(R,)=4x100 X 0.6=240 N/mm? 10.9 1000 900
9.8 900 720
8.8 800 640
PC X.Y 6.8 600 480
1.Class of Tensile strengths Mpa | X 100 5.8 500 400
2.Tensile stengths (R,,) N/mm? 5.6 500 300
3. Class of Yield strengths Mpa ‘ XX Y X 100 4.8 400 320
4. Yield stengths(R,) N/mm?2 4.6 400 240
3.6 300 180

17
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Mechanical Property of Stainless Steel

Material Austenitic Ferritic Martensitic
I I I I I I I
Steel grade Al A2 A3 Ad A5 C1l C4 C3 F1
L |
Z;OSPS?”V 50 70 80 50 70 11050 70 80 45 60
SCrews, ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
nuts style 1
025 035 040 025035 055 025 035 040 020 030
nuts 0.5xd § § § © E |5 @
D) P O O O O o DO
& =T X¥T £ ©g & G©g & €T
o O © S © S = ks S £ S 9O
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Coating Requirement of Auto Industry

Anti-Corrosion

Coating Friction
Thickness Coefficient
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Friction Coefficient from Auto

006 008 0,10 0,12

0,14 0,16 0,18 020 022 024 026 028 0,30
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Torque, Friction and Clamp force

Clamoing force is dependent of torque and other factors ---mainly friction:

RFZEFBRTHEMEADE R ---FEREE S

« Fm=T/(0.16P + (ug* 0.58 * d2) + (Dkm/2) * uk )
2 pitch R L | Thread B2 Sk Head

« € X Definitions

- Fm = 9@ % j] clamping force
- P = ﬁ’giﬂﬁpitch of thread
- Mg = BRZLFI| BEEE 22 Kl triction value in thread
- d2 = ﬁ"? *ﬁ H 1édiameter bolt
— Dkm =!h? & e 7:& IR TJ' size of surface bolt (nut)-head
* Dkm = (dw + dh)/2
= |Jk = PR Sk 2 111 BE #58 2R Eltricition value surface bolt-head
19.11.2019 21
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Torque, Friction and Clamp force

Where the Torque has Gone?

@ To achieve a specific tension...

If Mp input = 100Nm

a. Friction in the thread, p. ?

b. Friction under the head, p, ?

c. Clamping force, F,?

19.11.2019 22
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Torque, Friction and Clamp force
= Assembly guide according to VDI2230 standard:

Abm. | Fest.- Montagevorspannkrifte/Assembly preload Anziehdrehmomente/Tightening torgue
Size | Klasse Fumn 0 KN fir pe = My in Nm far g = e =
Strength
Grade 008 010 | 012 014 | 018 020 024 | 008 | 040 | 012 | 044 | Q46 | 0,20 | 024
8.8 10,7 104 | 102 99 96 9.0 g4 7T 8,0 1041 | 11,2 | 123 | 141 | 158
IS 109 157 153 149 145 141 13,2 124 113 | 132 | 149 | 165 (180 | 207 | 229
128 18,4 17,9 175 17.0 16,5 155 145 132 | 154 | 174 | 193 [ 211 | 242 | 268
88 155 151 148 14 4 140 131 12,3 126 (148 | 188 | 187 205 | 236 | 262
M7 108 227 (225 | 217 | 211 205 19,3 181 185 | 217 | 247 | 275 301 | 347 | 385
129 26 B 260 | 254 | 247 | 240 22 .6 212 216 (254 | 289 322 | 352 | 406 | 451
2.8 195 191 186 18,1 176 16,5 155 185 | 218 | 248 | 273 298 | 343 | 380
i 3 109 287 | 280 | 273 26,6 258 243 227 | 272 [318 |31 | 401 | 438 | 503 | 558
128 336 326 | 320 311 302 28,4 | 268 MB | 372 | 422 | 469 | 512 | 589 | 653

 To get a reference:
— Bolt Size
— Bolt Properties Class
— Coefficient of Friction

19.11.2019 23
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Adhesive for screw locking

Main Products

PR A SR 5 7

M40 (NYLOK) PRECOTE 3M
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Thread forming for metal-Taptite
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Taptite®2000

R

Trilobular cross- section: Compressive stresses
everywhere the same diameter around the formed
internal thread

19.11.2019 26
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Thread forming for metal-Taptite

Taptite zero clearance thread fit

Metric screw Taptite screw
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Thread forming for metal-Taptite

Thread forming screws- Dimension

g0 M3 ML M5 MG M8

0,20 = : \ 2 | Tolerances of thread- O.D.:

0,10 ’<< B_EQ—SSZ’ 1 standard metric screw thread
7 | 8| tolerance 6g

mm _0

—_— 2 standard metric nut thread

tolerance 6H

40,10

3 internal thread formed by a

" e N Taptite® screw

4,30
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Thread forming for metal-Taptite

9

There are no internal thread need, no procurement
and assembly costs for spring lock washers, serrated
lock washers, and locking adhesives.

;;ﬁz%m?@ AN TF ZL T H 8 7 8 JiE 1) SR )/ 22

A A A

VWYY VVYYYYY

v e

AT

Thread forming screws- Cost Efficient




©RNOLD

BlueFastening Systems

Thread forming for metal-Taptite

*The grain structure in the material of the mating part is not interrupted, thread
forming only deforms the grain structure; BN IR 25 %) 14 ik &5 A AR FE T A 2
E/NEE

*The material is compressed and work hardened during thread forming. The strength
is higher in area 2 than in the area 1. [X 32 )5 & %K X 4 1.

1

' The pull-out resistance of Taptite
d €  screws is higher than regular

@ screws!
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For Magnesium Alloys-Magtite®2000 ™

« Generates minimal debris during thread forming.
FERRSUR AL TS AR o A AR D B R

 Radius Profile™ thread design.
Radius Profile™ 52,

* Allows for multiple insertions.

TCVF 2 BT
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For Magnesium Alloys-Magtite®2000 ™

*Thread combined Radius Profile™ with the subtle TRILOBULAR™ shape,
avoid damaging the magnesium by not exceeding the ductility limits of the
material.

UL MRS S TRILOBULAR ™ AR AH 45 &, LLkE S0 b8 i A4 R S A 17 0 T bR Bk

Radius Profile™ Thread Design
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For Magnesium Alloys-Magtite®2000™

 The following compares a MAGTITE® 2000™ and a thread forming screw, which
has formed an internal thread in magnesium. Each screw was driven in and for three
cycles. The debris generated by each screw.

« NAXTMAGTITE®2000 ™ F1 8 H BUEET BEAT 1 LU B MRLZ YT ANAIT H B =
MER . FFAIRL A B ZAEE &

MAGTITE® 2000™ SCREW COMPETITOR’S PRODUCT
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Thread forming for plastic

REMFORM®

More secure when joining plastics

@ reliable planning
@ Fast Designer PLASTICS
@ minimum tube load @ high level of process reliability
34

@ asymmetric thread
@ optimised material flow
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Thread forming for plastic-Remform

Self-tapping Remform

35
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Thread forming for plastic

Thread contrast

REMFORM® metal screw

F

res

'Y ?l

-y

~12°]

Cos 78° = F_/F.. Cos 60° = F,,/F..
0'2 Fres = Frau 0'5 Fl'éﬁ = Fr-!ﬂ

F_, = radial force, F_ = resultant force

36
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Thread forming for plastic-Remform

Asymmetric thread flanks JEX}F EI’H??X?
[iff]

» Optimum material flow due to radius profile

EER/aR:p vy S weikica

- Easy assembly 573
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Thread forming for plastic-Remform

Cost Efficient

Compared with insert solutions, REMFORM® saves your time and money:

* No additional elements needed.

Z_\‘ %g%ﬁ&l\ E](J ﬁ‘% %l% 5 Process for insert + metric screws

Insertion
Insert Injection process Fastener
process
— — m “

Process with REMFORM® self-tapping screw fastening

* No additional insertion process.

AN BN IR A D IR

 Greatly reduced cycle time.

IRAKRESZ _E9/D 1 222 A SIS T
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Thread forming for plastic-Remform

Easy assembly

* A large difference between the form moment and the failure torque facilitates
assembling with a tightening torque which can vary in a wide tolerance rang between
form moment and failure torque.

BWNHFAN R B B ZE A B T 2ede, 1R 3 e B AR SRt 1R 36 A ik
FEVLH .

Torque [Nm]

load force [kN]

Pre-
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FLOWFORM® and FLOWFORM® PLUS

Round cross section

I FE AT R AR T

+ 60° thread flanks

Undercut —— ' 60° MRS
L THIER =0 + External diameter is bigger than

by metric bolts

Thread Zone RIGFIREUIME
WAL [X Ik
Forming Zone — . Triangular cross section
=T AE

MRS X 3

+ Radius thread flanks
[R5

+ Thread forming zone begins

with little high of thread and

ends with a big high of thread
FERRAL A X RS HLATIZ T

PN

Tip Design

Rt

41
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ﬁﬁ ? §§ %fjﬁ ﬁ ﬁ“ E/‘] $ I'F? J;_ZTD T;TE iFjE 7[( BlueFastening Systems

FLOWFORM® and FLOWFORM® PLUS

One sided joinings

LALTCON

Hybrid structures
IR S5

No clearance hole

TG e T £L

-

Disassembly

<4
S LMW R

\ LA AR R

\\‘.“ A"
PR b

-

Multi-Material-System ;
U

£ b 4

]

A Jf ]

[
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FLOWFORM® - customer applications &P N

B5H BOSCH UND SIEMENS HAUSGERATE GMEBH

et
= z
_.ﬂ Eberspacher

=NAGOLD GMEH

WAGON

AUTOMOTIVE

@ ThyssenKrupp

ThyssenKrupp System Engineering

® BOSCH

........

——

T TESLA MOTORS
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PRODUCTION CAPACITY
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Capability &5

Big part: HEX-FLA-WA-MET-M12X95.0-10.9 BUSHING-11.5X17.5-10B21
Small part: PAN-REM-02X26.5-PC10-T6

19.11.2019 45
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Special Part RER4:

COU-MET-6.0X31.4-10.9-30IPR
- )

DTB-MET/DURO-6.0/6.0X33.6-10.9-E5

HEX-FLA-MET-6.0X22.0/11.0-8.8
DTB-SPL-MET-8.0/8.5X30.94-5.8

19.11.2019 46
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Special Part RER4:

CHE-FLA-MET-6.0x35.0/12.0-8.8 ROU-WA-MET-8.0X44.0/27.0-8.8

SPL-MET-6.0X12.0-8.8 ECS_SPL-MET-6.0X17.0-8.8

19.11.2019 47
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Special Part &5k

ET-FLA-MET-6.0x23.0-8.8-E10+O-RING+Bushing

19.11.2019 48
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PROCESS FLOW

19.11.2019 49
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Main production process EEAFZTZ

Ny |y
- = =
A A

Wire HD TR Heat Galvanization Packing Stock
treatment and
Sorting
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Wire 44

SWCH18A
1. Carbon steel — SWCH22A
10B21
Alloy steel : Cr, Ni, Mo, Si  10.9 ;12.9-

SCM435

2. Stainless steel == Austenitic Cr%=18% A2-50; 70
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Heading #T3k

41 1 die 2 blows, Chunzhu,
Lianteng & Nakashimada

4 CBP-105S 5 dies 5 blows,
Chunzhu

5 4 dies 4 blows, Chunzhu &
Jernyao

2_ 3 dies 3 blows,Jernyao

6 _ 2 dies 2 blows, Asahi, Chunzhu &
Jernyao

3 Re header Tze plng total 61
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Thread Rolling ;

43 Thread rolling machines
2_chunzhu AF5

3 _chunzhu AF6
2_chunzhu CPR3
16 _chunzhu CPR6S
8 chunzhu CPRSL
2-chunzhu CPR10L
2_chunzhu DPRS8L
2_chunzhu CPR12S
1 Sanmei THI-4R

2 EWMenn AF102
3 Jiancai CTR8N
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Heat Treatment FAb 3

2 computer-controlled heat treatment line
Hardening + Tempering &Case-hardening
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Galvanization H.4%

- Zn & ZnNi plating internal process

- Special surfaces(Zinc flake, phosphate) by external
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Surface ValidationZRE

AW ]

it
.

i

SN
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e

Fisher Scope

Application scope N A i [H]: check the coating layer thickness

Salt spray tester % 5206 % %

Application Scope M. H3il#]: corrosion resistance test
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Joining metals - Taptite 2000®

Continental Automotive Systems (Tianjin)

KR G(RE) A RA

OGS

Taptite for Continental Tianjin

MU-TT2K-3.0X9.0-8.8-10IP 11,800,000

XA B A 2 Bt ( Clutch Transmission Unit )

2019-11-19 60
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Joining metals - Taptite 2000®

Shanghai Sinotec Co., Ltd e +
VI + <=+ SINOTEC
AR ) R R 2 W o=

Taptite for Huapei Shanghai

PAN-TT2K-3X9-8.8-10IP 1,200,000
PAN-TT2K-3X27-8.8-10I1P 1,200,000

IR % 5% (Turbine shell)

2019-11-19 61
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Joining metals - Taptite 2000®

Magna Powertrain (Changzhou) Co., Ltd.

[ ]
SERNEN 1A CEND A IRA A M MAGNA

Taptite for Magna Changzhou

PAN-TT2K-4.0X12.0-10.9-201P 86,463
PAN-TT2K-6X16-8.8-T25 2,225,429

2019-11-19
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Joining metals - Taptite 2000®

ELTEK Electromechanical Products (Yantai) Co., Ltd

FORTEHRBIP (HE) HIRAF ELTEK

s, (3, FUD > sw—

Taptite for Eltek Yantai

PAN-TT2K-2.5X6.0-SL-T08 4,000,000

SEIHM#AEK2s ( Diesel Heater with
Integrated Sensors )

2019-11-19 63
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Joining synthetic materials

Remform® -Application examples

BHTC SHANGHAI CO. LTD.
VU R RS (L#) AIRAH

Remform Screw for Behr-Hella Shanghai

PAN-REM-2.5X12.0-FK10-08IP 1,000,000

HE A4 (Climate Control Units)

2019-11-19 64
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Joining synthetic materials

Changchun Faway- Johnson controls Automotive system Co., Ltd.

KA - TLAR R P R IR A @ e Bz BB

CHANGCHUN FAWAY-JOHNSON CONTROL.

Remform® Screw for Changchun Faway

PAN-REM-3.0X12.0-9.8-10IP 1000000

X4 ( Instrument panel)

2019-11-19 65
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Joining synthetic materials

Fuba Automotive Electronics (Suzhou) Co., Ltd.
IR R (M) B TR A H] ij

Automotive Electronics

Remform® Screw for Fuba Suzhou

COU-REM-2.5X8.0-PC10-71P 900000

T s
( GPS)

2019-11-19 66
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Joining sheet metals - FLOWFORM®

FLOWFORM® - BMW Application project

BMW - 7er/5er/5er-Li1/X3

Screws per 7er = 180 pcs
car P 5er /5er Li= 180 pcs
X3 =ca. 100 pcs
Screw no. M5x20 DS Special EP12
=SUNEES ZnicNickel
treatment

2019-11-19 67




ORNOLD

BlueFastening Systems

Joining sheet metals - FLOWFORM®

Flowform®-Application for Cadillac CT6

Front cockpit floor back cockpit floor and trunk
I 725 B L Al J 2 B AR OR i A

2019-11-19 68
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Joining sheet metals - FLOWFORM®

Flowform®-Application for Cadillac CT6

2019-11-19 69
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Joining sheet metals - FLOWFORM®

FLOWFORM® - TESLA Application project

Battery Pack
Bottom / ‘

Crossmembers

2019-11-19 70




