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LittHi 700 Technical Manual
[BENDING / 4

LiftHy 700 is produced 1o meel the high customer demands
on formability, tolerance accuracy and productivity. The steel

compositions and processing procedures used for LiftHi 700

hava bean carefully tuned to obtair the vary best performance

interms of cold forming capability. Close thicknass tolerances,

consistence of the through-thickness properties, together

with an excellent surface finish, are properties that promotes

a reproducible spring back, bending to narrow radius and

having a high crack resistance during forming operations.
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[ Table 1. LiftHi 700 Bending Recommendations
t: Blate Thickness Min Bending Tool Radius, mm
W Die Width
R @ Punch Radius Thickness (t, mm) Transverse Longitudinal
Rai (e Radius
40 «t <150 ‘ 5%t ! 20xt
Tool Geometry: To secure @ complete plate to punch toot t#150 } ALY I =S

contact tnroughout the bending operation, it is recommended
that the head of the punch tool is designed to have a
semicircular geometry.

Table 2. Recemmended Die Opening (W)
in respect to Plate Thickness (t) when

N . ‘ i bending 90°
Direction of RO”IHQ: The berding properties transverse to ' . =
rolling direction is always more favorable compared to Steel Grade 3 Die Opening
bending in a tongitudinal direction, Thus, the banding _— z

; ; : i LiftHi 2-
recommendations, displayed in Table 1, shows two sets of i ! tX12-16

R/t-ratios. By having a narrow spread in tensife properties and thickness tolerance, the consistency

. . in spring back is Improved, boosting the bending reproducibility.
Bending Recommendations: Min. recommended punch

tool radius (R) when bending to an angie of 9G° in either the
transverse direction or the fongitudinal direction to roiling.
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Q&T Structural Stee

\WELDING / 4

LiftHi 700 is produced based on a low-alloy stee! concept,
granting an excellent weldability. By this, the carbon
equivalents (CEV/CET), can be kept low in respect to strength
and the plate thickness, Combined with an excellent impact
toughness, the crack resistance in welds always meet the high
demands that is reflected on the steel weldability. LiftHi 700
can be welded using any of the conventional welding methods.

To obtain @ proper weid guality, it is recommended to apply
good weld hygiene by keeping the joint clean from maoisture,
oil and scale from cutting (according to EN 1011, To secure
this, always perform bevel preparation by milling the edge and
respect the guidelines given in this manuat.

Heat Input Recommendations

Calculation of welding Heat Input:
Qk/mm) = £ U x I x B0 xki/[vx1000)
The max. recommended Heat input (Q) in relation to plate

thickness {t) for welding LiftHi 700 is given by the following
expressions:

Plate Thickness: 4 - 25 mm
Qmax =014 x t

Piate Thickness: > 25 mm
G max = 3.5 kJ/mm

Thermal Efficiency Factor, R

Manual Metal Arc (MMA) k=08
Gas Metal Arc (GMAW) k=0.8
Flux Cored Arc (FCAW)Y k=10.9
Metat Cored Arc (MCAW) k= 0.9
Submerge Arc Welding (SAW) k=1.0

Using a too high Heat input risks the strength and impact
toughness of the heat affected zone to be affected.

Another way to control the weld parameters for not
jeopardizing the heat affected zone strength and toughness
is to put restrictions on At8/5*. When welding LiftHi 700, the
weld parameters should be selected in a way not allowing
At8/5 to exceed 24 seconds.

AL8/5 I8 the time for the weld denosit 1o coct down from BG0C (0 5

L5975 = | (Haat input, Plate thickness, Pratieat /i tamparature?
AR S can be measured or calculated sconrding ta BN 1017-2,

(3= Heat Input (kJ/mm) - Welding Speed (mm/min)

Hydrogen Cracking

To prevent hydrogen cracks to develop in welds of LiftHi 700,
the following aspects should be considered:
» Always use electrode of low hydrogen style, not exceeding
5 ml/100 g weld metal deposit.
* Try to position welds in ow stressed areas.
» Secure good fitting of the parts to be welded.

No Preheat Requirements

To eliminate the risk of developing cracks in the welds of
LiftHi 7001t is recommended to apply heating at 100C when
welding single plate thickness from 30 mm and up.

Depending on air humidity and/or the location where the
plates are stored, it is recommendead to dry off the area to
be welded using a flame torch or similar. This is to allow
dampness and moisture that is stuck on the plate surface to
be released prior to start welding.

Recommended max. interpass temperature for multipass
welding LiIftHi 700, is 350T

U= Voitage (VY

k- Thermal Efficiency Factol i~ Current (A)

Electrode Selection

= Welding LiftHi700 should be performed using low alloy ferriti
electrodes, granting low hydrogen pick up.

+ Always select electrodes where the supplier guarantees weld
metal hydrogen content of <5 mi/100g.

« To secure low hydrogen content in flux based electrodes,
it is very important the electrode handling instructions given
by the electrode supplier are respected. Always select a bask
flux system.

When selecting the strength of the electrode, the requirements
is usually governed by the construction standards.

If the strength of weld should meet the same requirements as
the steel itself, electrodes of matching or slightly overmatching
strength should be used. This means that the yield strength of
the weld metal should be at the same level or stightly higher
(=700 MPa), compared to the minimum strength of the parent
material.

In the table below, electrode classes have been listed suitable
for Welding LiftHi 700, depending on welding method used.
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Ferritic Electrodes for Welding LiftHi 700

FCAW
{Flux Cored Arc)

MCAW
{Metal Cored Arc)

SAW
{Submerged Arc)

MMA GMAW
Class (Manual Metal Arc) {Gas Metal Arc)
EN ISO 757 £ 89X 125834 G 69X
AWS A5.5 E100X A5.28 ER1 O0OS-X
A5.5 E110X A5.28 E110C-X
Skie e RHET
GMAaW, FCAW o7 MUAW, ashield

LiftHi 700 high strength structural steel can be cut by any
means of thermal cutting or cold cutting methods, in the very
sarme way as cutting mild steat,

Plasma cutting. Flame cutting or Laser cutting can be
performed the same way as cutting of conventional steel
grades.

To reach an optimal cut edge quality when laser cutting LiftH
700 that has a primer coated surface, it is recommended

to reduce the cutting speed by 5 - 10% compared to laser
cutting on a non-primer coated surface.

'MACHINING / 4

Drilling

Lifts 700 can be driled using either High Speed Steel (HS%)
or cemented carbide drills. The kind of drills to use depends
on the drilling machine stability and drill diameter.

Usually radwal or column drilling machines ailow substantial
vibrations, that is why drills made of High Speed Stee! (HSS)
are recommenciad to be used.

When using HSS-arills in the diameter range from 5 mm to
30 mm, either micro alloyed (MSS-E) drilis or 8%-Cobalt
cantaining drills (HS5-Co) should be selected, having a smali
helix which can withstand high torques.

Due to the high re-grinding frequency of HSS-drills, the
productivity becomes low when processing Q&7 steels.

To reach high productivity machining, madern and stable
drilling/milling machines (CNC-type) have to be used, as wel!
as the use of cemented carbide type of drilis/milling tools,

For high productivity drilling operation, the most economical
type of drifl to use is @ too! that has cemented carbide
indexable inserts. This tool consists of cemented carbide
cutting edges mounted into a tool, The hole diameter of this
kind of tool ranges from 12 mm and up.

For smaller hole diameters (@ < 12mm), solid cemented
carbide drills must be used,
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18276 T89X 12535 T 69X 14295 S 6OX
A5.29 E1 OXT -X A5.23 F10X
A5.29 E11XT-X AngSEIL DK A5.23 F11X

General Recommendations on Thermal Cutting
LiftHi 700:

» independent of which thermal cutting method is used,
the cut pares should always be altowed to cool slowly
atter finished cutting. Do not use accelerated coaling for
cut parts.

- Before the start of thermal cutting, let the LiftHi 700
piate reach an ambient temperature of min 0°C

Milling
Depending on the kind of milling operation to be conducted
the following recommendations are given:

+ For face milling: Use a tool that has round cemented
carbide inserts.

« For finish millingg: Use a tool that Ras cemented carbide
inserts with a 457 cutting angle

* For end milling: Use either solid cemented carbide tools
or toois with cemented carbide inserts,

Counterboring and countersinking are best performed
using tools equipped with cemented carbide inserts and
rotating pilot.

General Recommendations

* For all machining operations, proper clamping of work
piece is required.

+ Cooling lubricants should always be used when machining
LiftHi 700 steel grades

+ For best performance, aiways try to use cemented
carbide tools with internal cooling system.




LiIFTHI

Q&T Structural Steel

LiftHi 900 Technical Manual
LiftHi 960 Technical Manual

LiftHi 900 and LiftHi 960 are fully martensitic quenched and
tempered steel plates. holding a minimum yield strength of
800 MPa and 960 MPa, raspactively.

Both products are designed to provide excellent formatility
and weldability, combined with high strength and impact
toughness.

As all Q&T steel grades are produced by Leong Jin Special Steel,
LiftHi 800 and LiftHi 960 are based on iron ora metaliurgy and
advanced clean steel making practices in order to ensure low
contents of resicuals and impurities in the steel

Applying accurate and batanced heat treat processes, by
quenching and tempering, the mechanical properties obtained
can be kept consistent and assuring low levels of residual
stresses

Both LiftHi 900 and LiftHi 960 conform to $S890QL and
S960QL (according to EN 10025-6) respectively but offers
closer tolerances overall, a higher guaranteed impact
toughness and the possibility to reach close bending radius,

BENDING / 4

Considering the frequent use of LiftHi 900 and LiftHi 960

for manufacturing crane boom sections, it is obvious that

the bending performance is an essential property of the

steel. Therefore, when designing our LiftHi products, special
attention was giver to manufacture plate that allowed bending
to narrow radius.

By keeping the thickness tolerances close, consistent through-
thickness properties and an excellent surface finish, the
formability of steel will be boosted, ensuring reproducible
spring back, bending to narrow radius and crack resistance
through the entire forming operation.

To utilize full perfarmance of the plate formability, proper
engineering workshop techniques must be applied. Worn
punch tools, poor friction between die edges and plates, surface
defects and poor cut edge gualities may all impact against the
firal result after bending.

In Tables 1and 2, the bending recommendations for LiftHi 900

and LiftHi 960 are shown, also addressing the minimum bending

radius with respect to plate thickness and rolling direction.

Gther features to be highlighted are the excellent flatness of
the plates, complying with EN 10029- Special tolerances, and
the excellent surface quality of the plates.

Due to the high strength of thd steel, the final application

can be designed 1o be not only strong but also lightweight,
which results in substantiai reductions in cost of materials and
workshop processing.

The application segments in which LiftHi 900 serves is most
commonly found within heavy truck chassis, out riggers,
concrete pump trucks, and various different lifting and
handling eguipment. Whereas LiftHi 960 is frequently found
in applications related to lifting and handling, such as mobile
and truck crane boom sections.

By substituting steeis of lower strength with our LiftHi
products, the lifting capability of applications can be increased

by many folds.

For further information concerning the properties of LiftHi 900

and LiftHi 960, please consuit the respective product data sheets.

‘Table 1. Bending Recemmendations

Min Bending Tool Radius, mm

Thickness (t, mm) Transverse Longitudinal
40=2t<200 25xt 30xt
t>20.0 30xt 35xt

The smallest bending radius is reached if bending in the
transverse direction to rolling.

Table 2. Recommended Die Opening (W)
with respect to plate thickness

Steel Grade
LiftHi 900/960

Die Opening
tx 12 -16

The springback increases by the steef strength and the width of die (W). Other
factors inflencing the springback are the punch tool radius, actual thickness of

plate and friction between plate and bending tools,
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LiftHi 900

'WELDING / 4

LiftHi 900 and LiftH: 960 can easily be welded by using any of
the conventional welding methods. including laser welding.

Tao obtain the full capacity in welds of both LiftHi 800 and
LiftHi 960, it is very important to foliow the guidelines given
below, which are 1) choice of consumables, 2) weld heat input
and 3) requested of preheating.

When welding high strength Q&T steel grades, attention must
be given to maintain good weid hygiene during the welding
process and to keep the weld joint free from rust, grease/all,
clirty and maisture,

Welding consumables
The weld electrode used should be selected according to the

requirements set by the structural standard used. When
welding LiftHi 300 and LiftHl 960, using eiectrodes.

Class MMA GMAW
(Manual Metal Arc) {Gas Metal Arc)
ENISO 757 E 89X 16384 89X
AWS A5.5E120X A5.28 ER120-X

Table 3. Low alloy ferritic electrodes for welding LiftHi 900/960

LiftHi 960

of matching strength is recommended. This means that
the strength of the deposited weld metal should meet the
mmimum strength as specified by the parent material.

Consumables selected for welding LiftHi products should be
of low hydrogen styte, granting a maximum hydrogen content
of < 5 mi/ 10C g weld metal.

If electrodes of under matched strength are used, the strength
transverse the weld will be controlled by the strength of the
weld metal, and not the HAZ ar parert material. Thus, the
usage of under matched consumables will always produce a
weld of lower strength i comparison to the parent material,

In Table 3. the AWS and EN IS0 electrode classes are listed in
accordance 1o the suitable electrodes to be used when
welding LiftHi 900 and LiftH: 980, in respective to the weld
method.

FCAW
(Flux Cored Arg)

MCAW
{Metal Cored Arc)

SAW
(Submerged Arc)

18276 T 89X 18276 T 89X 26304 S 89X

A5 29 E12XT-X A5.28 E120C-X

A5 23 F12X




L irTrH7

Q&T Structurat Steel

Heat Input

By mtroducing restnictions on the heal input used when
welding, both strength and extension of the heat affected
zone (HAZ) can be controlled. The higher the weld heat
input used, the wider the soft zone will be developed in the
HAZ. if welding is done using too high heat input |

the strength of the HAZ will become the limiting factor, thus
reducing the strength transverse the weld.

Calculation of welding Heat Input;
Q=[UxIx60xk]/[vx1000]

Q - Heat Input (kJ/mm)

U - Voltage (V)

1 - Current (A)

v ~ Welding Speed (mm/min}
k - Thermal Efficiency Factor

Thermat Efficiency Factor, R

Manual Metal Arc (MMA) k=028
Gas Metal Arc (GMAW) k=0.8
Flux Cored Arc (FCAW) k= 0.9
Metal Cored Arc (MCAW) k=0.9
Submerge Arc Welding (SAW) k=1.0

Preheat Requirements

To eliminate the risk of deveioping cracks in the weld of LiftHi
900 and LiftHi 960, it is recommended to apply preheating
at 100°C when weiding single plate thickness from 15 mm and
above.

Depending on the air humidity and/ or the location where
the plates are stores, it is recommended to dry the area to
be welded using a flame torch or similar. This is to ensure the
dampness and moisture that is stuck on the plate surface to
release prior to the start of welding.

The recommended maximum interpass temperature for
muitipass welding both LiftHi products is 325%C.

ﬁ' ".;..

-

The maximum recommended Heat input (Q) in refation to the
plate thickness (1) for welding LiftHi 900 and LiftHi 960 is
given by the expressions belaw:

Plate Thickness: 4 - 25 mm
Q max = 0.10 x thickness (mm)

Plate Thickness: » 25 mm
Q max = 2.5 kJ/mm

Another way to control the weld parameters for not
jeopardizing the heat affected zone strength and toughness
is to use AtB/5*. When welding LiftHi 900 and LiftHi 960, the
At8/5 should not exceed 15 seconds,

Has the time for the weid deoosit
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LCUTTING / 4

Both LiftHi @00 and LiftHi 960 are well suited for cutting
using either thermal or cold cutting methods.

When performing Plasma cutting, Flame cutting or Laser
cutting, na special considerations has to be taken with
respect to preheating or cutting speed and can be performed
in the same way as cutting commaerciati mild stesl.

To optimize cut quality when performing laser
cutling on a primer coated plate surface, the cut edge quality

MACHINING / 4

LiftHi 900 and LiftHi 960 can be machined by drilling, miliing.
turning, counterboring or countersinking.

Drilling can be performed using either 8% Co High Speed
Steel (HS55) or cemented carbide drills, The kind of drilis to
use depends largely on the drilling machine stability and driil
diameter.

For high productivity of the drilling and milling operations, the
most economical type of tool to use s one that has cemented
carbide indexable inserts. This tool corsists of cemented
carbide cutting edge that are mounted into the tool,

When driiling, the diameter of indexable tool ranges from
12 mm and above. For smaller diameters (o < 12 mm), solid
cemented carpide drills must be used.

may semetimes be improved if the cutting speed is reduced by
5 - 10%, as compared to cutting a non-primer coated surface,

+ Independent of which thermal cutting method is used, the
cut parts should always be allowed to cool down slowly
after cutting has finished.

« 3¢ not use accelerated cooling of cut parts.

+ Before the start of thermal cutting, allow the plate to reach
an ambient temperature of minimum Q*C.
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Q&7 Structural Steel

LiftHi 1100 Technical Manual

The ever-growing lifting and handling industry has ongoing
requirements for stronger, lighter and more reliable structural steel,
for manufaciuring various types of cranes, hoisting and lifting
equipment,

By applying modern steel making quenching and tempering
techniques, it is possible to produce high strength steel with up to
HOO MPa in yield strength. This high strength steel gives potential
for considerable improvements in performance and reduction of
weight, which is of increasing importance within the construction
induslry sector.

To exploit the full potential of 100 MPa steel, design philosaphy and
production techniques requires taking imo account factors such as
plate formability, weldability, stiffness and fatigue resistance.

When manufacturing a steel that holds a yield strength of 1100 MPa,
very high demands are put an the steel making, to apply a clean steel
making practice that grants low levels of impurities and inclusions
inside the steel. Except For this, the heat treatment of the plate

must be carried out in a very precise and accurate manner, securing
consistent mechanical properties, flatness and low residual stresses,

To utilize the fuli performance of the plate formability, proper
engineerng workshop techniques must be applied. Worn punch
tools, poor friction between die edges and plates, surface defects and
poor cut edge quality may all impact on the final result after bending.

In tables 2 and 3, the bending recommendation for LiftHi 100 is
given, addressing the minimum bending radius in respect to plate
thickness and direction to rolling, bending to 90°

Welding Consumables

The weld electrode should be selected according to the
requirements set by the structural standard used. When welding
LiftHi 1100, electrodes of matching strength are very difficult to find
out, thus electrodes of under matching strength have ta be used. To
reach a high transverse weld strength, it is recommended to use
electrodes having a yield strength in the range of 890 — 950 MPa.

Due to this, only a handful of the world Q6T praducers can present
HOO MPa steel in their product portfolio,

LiftHi 100 is a fully martensitic fine grain veated plate produced by

water quenching and tempering, holding a min yield strength of 1100
MPPa and a quaranteed 1oughness of -40°C

In respect of its strength, LiftHi 1100 provides good impact toughness
as well as welding and cold forming properties.

By using iron ore based metallurgy and advanced secondary
metallurgy clean steel maRing practices, steel containing low levels
of residuals and impurities can be ensured.

The targeted applications segment for LiftHi 10O stays within the

lifting industry, such as crane boom segments for mobile and truck
cranes.

Table 2. LiftHi 1100 Bending Recommendations

Min Bending Tool Radius, mm

Thickness .
(t, mm) Transverse Longitudinal
40<t<120 30xt 35t

Table 3. Recommended Die Opening (W)

in respect to Plate Thickness (t) when
bending 90°

Die Opening

Steel Grade

LiftHi 1100 tx12-18

Consumables selected for welding LiftHi 100 should be of iow
hydrogen style, granting a max hydraogen content of 5ml /100 g
weld metal.

In table 1, the AWS and EN IS0 electrode classes are listed
for suitable electrodes to be used when welding LiftHi 100, in
respect to weld method.
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~ Table 1. Low alloy ferritic electrodes for welding LiftHi 1100

Min Bending Tool Radius, mm

MMA
GMAW
Class Manual Metal Gas Melal Arc
Arc
ENISO 757 E 89X 16384 B9X
AWS A5.5 E120X A5.28 ER120-X
Shielding Gas

Heat Input

By introducing restrictions on Heat Input used when welding, the
strength and extension of the heat affected zone {HAZ) can be
controfied.

The max recommended Heat Input {Q) in relation to plate thickness
{t} for welding Lifthh 1100 is given by the expressions below:
Calculation of Welding Heat Input:

Q=[uxix60xR]/{vx1000]

Plate thickness: 4 - 12 mm

0 max = 0.08 x thickness {mm)

Anather way ta control the weld parameters for not jeopardizing
the heat affected zone strength and toughness, is to use the L t8/5.
When welding LiftHi 100, the t8/5 should not exceed 12 seconds.

Q- Heat Input {R)/mm} U-Voltage (V} [-Current (A}
v- Welding Speed {mm/min) k- Thermal Efficiency Factor

LiftHi MO0 is well suited for cutting using either thermal or coid
cutting methods.

When performing Plasma cutting, Flame cuiting or Laser cutling, no
special considerations needs (o be taken in respect 1o preheating
of cutling speed, so cutting can be performed in the same way as
cutting commercial mild steel.

To optimize the ot qualty when performing laser culting on
a ptimer coated plate surface, the cut edge quality may sometimes
be improved by reducing the cutting speed by 5 - 10%, compared
to cutting a non-primer coated surface,

FCAW MCAW SAW
Flux Cord Arc Metal Cored Arc Submerged Arc
18276 T 89X 18276 T 89X 286304 S 89X
A5.29 E12XT-X A5.28 E120C-X A5.23 F12X

When using either of the welding methods GMAW, FCAW or MCAW a shield gas mix of
Ar +15-25% CO2 is recommended

Preheat Requirements

fo eliminate the risk of developing hydrogen crachs in the weids of
LiftHi HOO, it is recommended 10 apply preheating at 100C when
welding single plate thickness from 12 mm and up.

Depending on air humidity and/or the location where the plates are
stared, it is recommended to dry off the area that is to be welded
using a flame torch or similar. This is to allow dampness and
moisture that is stuck on the plate suiface to be released prior to
start welding.

Recommended max. interpass temperature for muliipass welding
is225°C

Thermal Efficiency Factor, k

Manual Metal Arc (MMAS k=0.8
Gas Metal Arc (GMAW) k=0.8
Flux Cored Arc (FCAW k=0.2
Metal Cored Ar¢ (MCAW) k=09
Submerge Arc ‘Welding (SAW) k=10

MACHINING/ 4

LiftHi 100 can be machuned by drilling, milling, turning, counterbor-
ing or countersinking.

Far high productivity drilling and milling operation, the most
economical type of tool (o use is a teol that has cemented carbide
indexable ingerts.
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