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Table 1: Mechanical properties : EN 10142:2000

Grade R (n'mm?) | Ru(n/mm?) | AsX(%) reo Ngo
Min-Max Min-Max Min Min Min

DX51D+Z/+ZF - 270-500 22 - -
DX52D+Z/+ZF 140-300 270-420 26 - -
DX53D+Z/+ZF 140-260 270-360 30 - -
DX54D+Z 140-220 270-350 36 1.6 0.18
DX54D+ZF 140-220 270-350 34 1.4 0.18
DX56D+Z° 120-180 270-350 39 1.9 0.21
DX56D+ZF>* 120-180 270-360 37 1.7 0.20
NOTES:
1. This range values applies to skin- passed products only
2. For thicknesses less than or equal to 0.7mm (including coating). The minimum
elongation after fracture is decreased by 2 units.
3. For thicknesses greater than 1.5 mm , the rgy value is decreased by 0.2 units.
4.For thicknesses less than or equal to 0.7 mm (including coating) , the rgg Value
is decreased by 0.2 units and the value decreased by 0.01 units.
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S220GD S250GD S$280GD S320GD  S350GD S550GD

Table 2: Mechanical properties : EN 10147:2000

Grade Rp (n/mm®) Rm(n/mm<) Ago (%)
Min Min Min

S220GD+Z/+ZF 220 300 20

S250GD+Z/+ZF 250 330 19

S280GD+Z/+ZF 280 360 18

S320GD+Z/+ZF 320 390 17

S350GD+Z/+ZF 350 420 16

S550GD+Z/+ZF 550 560 _
NOTE: For thicknesses less than or equal to 0.7 mm (including coating),
the minimum elongation after fracture decreased by 2 units.
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Table 3: Mechanical properties : EN 10292:2000

Rpoz(n/mm?) [BHy(n/mm?)| Ry, (NFmm?) | Age%(%) | roo Ngo
Grade Test Min-Max Min Min-Max Min Min Min
H180BD t 180-240 35 300-360 34 1.5 0.16
H220BD t 220-280 35 340-400 32 1.2 0.15
H220PD t 220-280 - 340-400 32 1.3 0.15
H300PD t 300-360 - 400-480 26 - -
H220YD t 220-280 - 340-410 32 1.5 0.17
H260YD t 260-320 - 380-440 30 14 0.16
H260LAD t 260-330 - 350-430 26 - -
H300LAD t 300-380 - 380-460 23 - -
H340LAD t 340-420 - 410-510 21 - -
H380LAD t 380-480 - 440-560 19 - -
H420LAD t 420-520 - 470-590 17 - -
H260LAD | 240-310 - 340-420 27 - -
H300LAD | 280-360 - 370-470 24 - -
H340LAD | 320-400 - 400-500 22 - -
H380LAD | 360-460 - 430-550 20 - -
H420LAD | 400-500 - 460-560 18 - -
NOTE: The letters in the test column indicate test direction .the letter t indicates trans-
verse to the rolling direction and the letter | indicates longitudinal ,l.e. in the rolling direction.
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Table 4: Chemical composition : EN 10142:2000

Grade Cc Mn P S Al N Ti

Max Max Max Max Min Max Max

DX51D+Z/+ZF 0.100 0.600 0.030 0.035 0.025 0.010 0.005
DX52D+Z/+ZF 0.070 0.300 0.030 0.035 0.025 0.005 0.005
DX53D+Z/+ZF 0.030 0.300 0.030 0.035 0.020 0.006 0.125
DX54D+Z/+ZF 0.010 0.300 0.030 0.035 0.020 0.006 0.125

DX56D+Z/+ZF | 0.005 0.200 | 0.020 | 0.020 0.020 0.005 | 0.086
Note: Values are in weight percentages.

Cc My P S AL N
Grade

Max Max Max Max Min Max
S220GD+Z/+ZF 0.100 0.550 0.030 0.035 0.025 0.005
S250GD+Z/+ZF 0.110 0.600 0.030 0.020 0.025 0.005
S280GD+Z/+ZF 0.165 1.000 0.100 0.020 0.020 0.005
S320GD+Z/+ZF 0.165 1.000 0.100 0.020 0.020 0.005
S350GD+Z/+ZF 0.165 1.300 0.100 0.020 0.020 0.020
S550GD+Z/+ZF 0.200 1.500 0.100 0.020 0.020 0.020

Note: Values are in weight percentages.
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Table 6: Chemical composition : EN 10292:2000

c My Si Al P s Ti' Nb'
Grade
Max Max Max Max Min Max Max Max

H180BD 0.04 0.70 0.50 0.020 | 0.060 | 0.025 - -
H220BD 0.06 0.70 0.50 0.020 | 0.080 | 0.025 - -
H220PD 0.08 0.70 0.50 0.020 | 0.080 | 0.025 - -
H300PD 0.10 0.70 0.50 0.020 | 0.080 | 0.025 - -
H220YD 0.01 0.90 0.10 0.020 | 0.080 | 0.025 | 0.120 -
H260YD 0.01 1.60 0.10 0.020 | 0.100 | 0.025 | 0.120 -
H260LAD 0.10 0.60 0.50 0.015 | 0.025 | 0.025 | 0.150 0.090
H300LAD 0.10 1.00 0.50 0.015 | 0.025 | 0.025 | 0.150 0.090
H340LAD 0.10 1.00 0.50 0.015 | 0.025 | 0.025 | 0.150 0.090
H380LAD 0.10 1.40 0.50 0.015 | 0.025 | 0.025 | 0.150 0.090
H420LAD 0.10 1.40 0.50 0.015 | 0.025 | 0.025 | 0.150 0.090

Notes:

1.the sum of the contents of these elements should not exceed 0.22%.

2.Values are in weight percentages.
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Table 7: Coating, finish and surface quality for EN10142: 2000

Zinc coatings (Z) Iron - Zinc alloy coatings (ZF)
Grade Coating Finish and surface quality Grade Coating Finish and surface
designatio designation quality
n
N MA MB MC RA RB RC
DX51D Z100 L L L L All Grades ZF100 L L L
7140 n n n [ ZF120 L] = =
Z200 L L L L ZF140 L L]
Z225 L [ [ n
z275 L [ [ n
Z350 [} [ n
Z450 L
Z600 L
DX52D Z100 L L] L [}
Z140 L L L L
2200 [ ] [ ] [ ] [ ]
Z225 L [ [ n
z275 L [ [ n
Z350 L L
DX53D-56D Z100 L L] L [}
Z140 L [ [ n
Z200 L L L L
Z225 L [ [ n
z275 L [ [ n
Z350 L
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Table 8: Coating, finish and surface quality for

EN10147: 2000

Zinc coatings (Z)

Iron - Zinc alloy coatings (ZF)

C°"’!““9 . - . Coating :LTESh
Grade designati Finish and surface quality Grade designation surface
on quality
NA MA MB MC RA FB
All except 550 GD | 2100 = . . g”Dexcept 550 ZF100 n | =
2140 ] ] ] ] ZF140 ] ]
Z200 ] n ] ]
2225 ] n ] ]
2275 ] n ] ]
Z350 ] n ] ]
Z450 ] ]
Z600 ] ]
S550 GD Z100 n
Z140 [ ]
Z200 ] ]
2225 ] ]
2275 ] ]
Z350 [ ]




Table 9: Coating, finish and surface quality for EN10292 : 2000

Zinc coatings (Z) Iron — Zinc alloy coatings (ZF)

Grade Coating Finish and surface Grade Coating Finish and
designation quality designation surface quality

NA MA MB RA | RB

Z100 L] L] ] ZF100 ] ]
Z140 [ ] [ ] [ ] ZF140 [ ] [ ]

All high All high

strength 2200 u u u strength

grades on 7205 . . . grades on

page 12 page 12
2275 [ ] [ ] [
Z350 [ u n
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Table 10: Galvatite Z typical period to first maintenance

Mass (g/m?) Coastal Industrial Suburban Internal
(note 2) and urban and rural
Years Wet and possibly polluted Dry and unpolluted
275 2-5 2-5 5-10 Note 3 20-50
350 2-5 2-5 5-10 Note 3 20-50
450 5-10 2-5 10-20 Note 3 20-50
600 10-20 5-10 20-50 Note 3 20-50
Note:

1.The Recommendations for period to first maintenance are based on the promise that the strength
and integrity of the sheet would diminish after the period specified, unless maintenance was carried
out.

2.Minimum average triple spot (including both surfaces)

3.Further protection with a suitable paint is essential for this kind of application.

4.The periods shown are based on theoretical weight loss as a result of natural weathering under
test conditions.

Al (S9,55 4 e il g0 Wigdd i ik sy 4 S s (6, 0aile (L sla (ST

g

AR




Liussirs [

Sl 9 A K 49 04100 (5led 19 465,




;

HAI 1 W 9 (P JS:;
Ol oo 63L5 sl 3)lge 5o enl 4l 38 g LasVs elgilil (e giie 0 1S Jold 05lgllS 555
$HS Gl (Sl adg anld o so¥sh la 55 b1y ol wes g b g s (Sl L
&5 asls b 6,55z «roll forming) g5Le Judsy b (S2le (20 S5 (Blanking) s 5 03,5
4SSl b s a5 .09 aalys ol e 051505 5,9 L (lOCk fOorming) s s S (Spining)
s S bl o el glaoy S
‘(press forming) ., oo JSo
= o Ol (Saioplie olyms aly S calis bwg cwyy om0 S5 0l 0 05lgllS o Sles
el Conl Glasoyse s o s § s b B9 ols UKD sl a5 (g glaLad ogl
Sl il (oo jLad (nlogd (oo B p)Lad g (xbaw (b sledid Gl g i (Sanle
sle Gidgy 5l eoliul Koo Bk Ll oS sbnl (il zokaw b g 095 (idgy 28 O )
@l RaS 0 gams Lals ], 1aS le (beg; 4 5L g Gl alewy jee Wy o (M) s, 05
ks W)l ) gl S CollB Baas
s DXOMD sl e s plnil (sl gy 0,55 Slkas 03 lgllS (dsgy Slilas 5l ey (285
oloul el o¥gd (20 JS& 5l e el 5Sae Jos ol g (0 K(oid S s M dxiee DX52D
e Gyl Bran 0y o Oloy e (RS I 05 ol 6 pdy S (2alSg 080 (sl )l
&5, lil (goloiis 0y90 JBlamg g, o ,IG DX52D s DXS1D slawy 5 (sl yulas ol el
Al oo azan £ Ll
P 4 b wil LS 9550 ol la (2o S5 sl (NON-AGING) olss b slaw, 5 azilix
Syl wle ogd ealwy ea S a i Je 5 oMbl a4, gl oS
DX52D 5 DX51D glads 5 sl yo3) slolsi olmyl o g SwlSie olss opaas EN 10142
ool ont 428 ,5 Ji5 5 ola it DX56D 5 DX54D,DX53D (4l 5 ols S
Vb slo (3,5 4 et Lublul 05518l sl 5y (o (B0 SSB Gl B (AL o)l 2k
A b (5,18 catS p liee .ol (SPFING bACK ) (5,08 <ty (gslus Glie o L Siidigy (9
Cuoglite 9 YU Ceaglie (slao¥sd (1938l 55, Srae 310 ok (55 5 39 Cuald 4 (S s0L5

)




;

n

ezed 9 V9 eeled (25 Il 4 ez b 68 caaS p Gl el g o i VL
S8 e Slalsd gy gy Sl ol ey ayl | 4S5 ol 100, o Caslss nalS
(sl amio sl 1S S (i (g Cwlnd) b oz L sy ool 3L sle i
eSS ol b il )b 5 B (b pllim a1 05)ls ol joms ool sl (s nin hles
ald (b Bl By (SsSz n Cosl (S 03315 (Sl &9 5l (g9, b oSzl S e
b1l 651 5 g ond Sz 5L5 990 oy 9 (Rl ) Slalad o CdeS 0 S0,50 (20 JSCS
ams il |,
Ghbgy (S dmr Sl g 4l <l o5lglS (glo (35 g (53I5ST Cel oo oS azil Ll
s gleo i g pfatiar jsb a eyt cal el oad ST oS iy (b oz U5 e
ools il myy (20 JS5 mpad lulyd Cos (> |y g9, -0l 3T sletdigy b pon
- el
lajls (oo St e llE sogns g, ,2) DX54D sDX54D DX53D« DX52D
() JS5) o5l (o0 ik Brae (2t L (gl ammio (1S aiilel) (o S Coe (slocdig e
Jsb oLl Glimey (Rl el (15 el 00l (6 55 o5l (59700 ST (1S a0 a5 pshailes
Do S35 sl o |y Vs Canglie s Laylpd 5 oVsh e 3ad0 S el azdly Liyl58l
s o ghalidl e (mo IS5 anlp (b e SiS aibil

Lol oitS oobls i DXSBD s DXSAD o5llls slas¥sd slowy 5 o i dy US55
Joto ollae aims o Al Soch S35 s e Ceeglie ooV
«stamping)gee (125 Slilesy gl amio (13,5 5| (oS5 Jold (g Slewos 08

IS Oldes 10 053l908 5,9 0,5 oy SBBll Sl puse DXBBD o355 4 g DX54D L
2,1 @l L &jsie 5 QNS adg mems 425 5 Sl 4 (S Ygoms ¢ (3

vy




oot a5 Lo 5¥ 3 J

Figure 2
Double lock seam
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Note:
In Pure stretching there is no movement of material in the blank
holder. Where as in pure drawing there is movement.
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Figure 2
Double lock seam
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Figure 3: Examples of rivets Figure 4: Examples of
used in sheet metal fabrication. compressive fasteners
(a)

(b)

Figure 3: (a) Steel drive pin rivet is (a) Nut rises forcing legs apart to
set by a single hammer blow. (b) clamp sheet.

Blind rivets are ideal for limited (b) Sleeve crimped onto threaded
access installations. (c) Full - shank

tubular and semi - tubular rivets (c) Sleeve collapsing

before and after setting. (d) sleeve collapsed
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Figure 5: Examples of threaded fasteners
Over - purl in insulation

Liner to purl in Spacer to purl in systems and some composite
panel systems.
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Sheet to spacer (valley fixing) Sheet to spacer (crown fixing)
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Figure 6: Self - piercing rivet:
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Figure 8: Spring nut

Figure 9: Captive Nut
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Figure 11: Eckold press - formed joint

Formation of Eckold press - formed joint

Sheet
pun ch : 1 Metal 1 l
' e Sheet '
Spring } ! Metal 2 ;
plate - -

punch

Insertion and penetration of Eckold joint

AN .

. Joint element

Sheets

Eckold Clinching Systems, Eckold Limited, Coventry
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Figure 12: Tog- L - Loc

Tog - L - Loc sheet metal joining system, BTM (UK)
Automation Products Limited, St Lves, Cambs.
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Figure 13: Types of clinched sections.
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Figure 15: Comparative weldability lobes 0.7
mm Galvatite Z and ZF
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~_ 0.7mm Galvatite Z 1209/m2 — electrode force 1.8kN

—————— 0.7mm Galvatite ZF 120g/m? — electrode force 1.8kN

The automotive industry commonly refers to this coating mass
As 60/60. Viz. Z 60/60 and ZF 60/60
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Single sheet Electrode tip Galvatite Z1 Galvatit ZF2
Thicknesses(mm) diameter(mm)
i Force Weld time”t Current Force Weld time* Current
g z (Kn) (cycles) (kA) (Kn) (cycles) (kA)
0.6 0.8 4 1.9-2.2 8-10 8.0-10.0 1.8-2.1 6-8 7.0-9.5
0.8 1.0 5 2229 9-12 9.0-11.0 2.1-2.8 7-10 8.0-9.5
1.0 1.2 5 2.8-3.6 10-13 10.0-13.0 2.7-3.4 8-12 9.0-12.0
1.2 1.6 6 3.4-4.5 11-15 14.0-16.0 3.2-43 9-13 11.0-14.0
1.6 2.0 7 4.4-55 12-16 18.0-21.0 4.2-5.3 10-14 13.0-16.5
2.0 25 8 5.4-6.8 14-18 22.0-26.0 5.2-6.5 12-16 16.0-21.0
25 3.0 9 6.6-8.0 17-21 26.0-30.0 6.4-7.8 15-20 18.0-23.0
Notes:

).Applicable for coating thickness Z275 (approximately 20um per side)

Y.These condition are applicable to the alloy coating ZF100 and ZF 140 (approximately 7um and 10um per side,
respectively)

These welding condition may require modification depending on the type of welding machine used and the
characteristics of the secondary cicuit

These welding condition apply truncated cone electrodes, Class A2/2 require modification for other electrode shapes
and materials

*cycle equals approximately 0.02 sec
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Table 12: Lap shear streng values for steel T.S. =280N/mm?
Thicslrne:stses Nominal 3.5/t Nominal 4/t Nominal 5/t Nominal 6/t
Weld Weld Weld Weld Weld Weld Weld Weld
(mm) Di:l;‘n;t)er Sl;le(r;‘g)]th Di(a;n;t)er Stli'e(r;‘g)]th Di(a:;t)er St;le(r;‘g)]th Di(a::t)er Sl;ﬁa?th
0.6 2.7 1.3 3.1 1.6 3.9 2.0 4.6 23
0.8 3.1 23 3.6 3.0 4.5 3.6 5.4 4.2
1.0 3.5 3.2 4.0 3.7 5.0 4.3 6.0 5.1
1.2 3.8 41 4.4 4.6 5.5 5.4 6.6 6.2
1.6 4.4 5.5 5.1 6.0 6.3 7.4 7.6 8.3
2.0 5.0 7.2 5.7 8.4 71 10.8 8.5 13.5
2.5 5.5 10.6 6.3 11.8 7.9 14.5 9.5 17.3
3.0 6.0 12.0 6.9 14.0 8.66 17.8 10.4 22.0
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Table 13: Influence of electrode tip shape on electrode life for 0.7 mm Galvatite Z275

Electrode shape Typical electrode life

(number of welds)

Truncated cone (1200) 2000
Pointed nose (Type E) 750
Domed (Type F) 500
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Table 14:Machine settings for projection welding Galvatite

Material thickness | Projection base Projection Electrode force | Welding current | Welding time
(mm) diameter (mm) height (mm) (KN) (KA) (cycles”)
1.0 4.8 1.0 1.1 10.0 15

1.6 55 1.2 1.8 11.5 20

2.0 6.4 1.4 25 16.0 25

24 6.4 1.4 3.3 16.0 30

2.7 6.4 1.4 4.2 22.0 33

*1cycle = 0.02 seconds
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Table 15: Bonding strenghth and failure modes

Adhesive type Bond Failure

Strength mode

(N/mm?)
Toughened or conventional epoxy | 25-30 Coating
Nitrile phenolic 12 Cohesive

Coating

Acrylic 6-12 Cohesive
Neoprene 7 Cohesive
Note: this table shows influence of bond strength and adhesive type on the failure mode
obtained in Shear Galvatite ZF100
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