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1. INTRODUCTION

TM Consultants Limited have been engaged to assess the Loxo Cladding wall system and its associated connections to
timber framing to confirm compliance of the system to clause B1 of the New Zealand Building Code.

The Loxo cladding system consists of lightweight reinforced autoclaved aerated concrete (AAC) panels screwed to the
timber framed walls through cavity battens.

The AAC panels have standard dimensions of 2200 x 600 x 50 mm and 2200 x 600 x 75 mm. The panels are plastered
with 6 mm thick Granosite render system.

The polystyrene cavity battens provide ventilation between the wall framing and panels. They come in two sizes:

e (Classic Battens: 22mm x 40mm x 1200mm
e Deluxe Battens: 50mm x 40mm x 1200mm

The battens are connected to the wall framing with galvanised flathead nails or adhesive fixings.

To connect the panels to the wall framing, 14g self-cutting Bugle screws are used. The location of these screws for
various panel configurations is shown in appendix A of this report.

For the 50mm thick Loxo panel:

e A 100mm long Bugle screw is used in combination with a ‘Classic’ 22mm thick EPS batten with the screw head
being inserted 5mm beneath the panel surface.

e A 125mm long Bugle screw is used in combination with a ‘Deluxe’ 50mm thick EPS batten with the screw head
being inserted 5mm beneath the panel surface.

For the 75mm thick Loxo panel:

e A 125mm long Bugle screw is used in combination with a ‘Classic’ 22mm thick EPS batten with the screw head
being inserted 5mm beneath the panel surface.

e A 150mm long Bugle screw is used in combination with a ‘Deluxe’ 50mm thick EPS batten with the screw head
being inserted 5mm beneath the panel surface.

6 TMCO.CO.NZ CONSULTING ENGINEERS LOXO CLADDING ASSESSMENT REPORT ISSUE 2 14 MAR 2020 AZ.
STRUCTURAL MECHANICAL CIVIL HYDRAULIC ELECTRICAL FIRE 1



2. METHODOLOGY AND ASSUMPTIONS

To assess the compliance of the Loxo cladding system, we have completed the structural calculations for imposed
loadings as determined by AS/NZS1170.

Design of the panel and bugle screw fixings have been completed for various combinations of gravity, wind and seismic
action as required by the New Zealand Loadings standard.

The following assumptions have been made for the structural calculations:

Parameter Specification Source of information

Density of ACC panels with 25% | pacc = 650 kg/m? Letter by Nanjing Asahi New Building

moisture content Materials, dated 16 November 2018

Compressive strength of ACC, | f.=3.2 MPa Internal Inspection Report by

minimum required Nanjing  Asahi New  Building
Materials, dated 7 December 2018

Panel reinforcing steel: yield f, =500 MPa Test Report by Sharp and Howells Pty

strength Ltd, dated 26 August 2019, ref.19-

Diameter of reinforcing for 50 mm | d=3.2 mm 0247

panel

Diameter of reinforcing for 75 mm | d =5.0 mm

panel

Bugle screw steel grade AlISI| 1022 Certificate of Conformity by Macsim
Fastening Pty Ltd, dated February
2018

Bugle screw steel properties Specification by Interlloy, retrieved

Yield strength f, =330 MPa from

Tensile strength fu =550 MPa http://www.interlloy.com.au/our-
products/carbon-steels/1022-
carbon-steel-bar/

The layout of panel reinforcing including concrete covers and bar spacings is used as per drawings by Nanjing Asahi
New Building Materials, dated 02 August 2018.

Timber framing of the building supporting the Loxo Panel system is required to comply with NZ53604:2011.
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3. ASSESSMENT

In applying the load to the cladding system, we have adopted the following conditions:

Gravity loads

Typical panel weight:

650 kg/m?> x 9.81 km/s? = 6.37 kN/m?

Weight of plaster:

From Appendix A to AS/NZS 1170.1:2002: 0.23 kN/m? per 10 mm of thickness

From Loxo specification: six coats of texture each 1 mm thick

0.23 kN/m?x6 mm /10 mm = 0.14 kPa

Distributed gravity load:

75 mm panel: 6.37 kN/m?®x 0.075 m x 0.6 m + 0.14 kPa x 0.6 m = 0.29 kN/m + 0.08 kN/m = 0.37 kN/m
50 mm panel: 6.37 kN/m?x 0.050 m x 0.6 m + 0.14 kPa x 0.6 m = 0.19 kN/m + 0.08 kN/m = 0.27 kN/m

For wind loads

Importance level: 2

Wind zone: very high as per NZS 3604:2011

Maximum height of the structure: 7.5m

Maximum site elevation above sea level: 500 m

Terrain category: 2 as per AS/NZS 1170.2:2011

Wind speed: non-directional as per AS/NZS 1170.2:2011

Site location: outside the lee zones as per AS/NZS 1170.2:2011

The ultimate wind pressure of -2.37 kPa has been calculated using aerodynamic shape factor Csg = -1.30 for side wall.
For seismic loads

Seismic coefficient for parts has been used for in-plane and out-of-plane actions as per Section 8 of AS/NZS
1170.5:2004.

Importance level: 2

Soil class: Shallow soil, C
Ductility of part: limited, u=2.0
Hazard factor: 2=0.42

Height of attachment of the part: hi=75m

Height to the uppermost seismic mass: h,=7.5m

Part risk factor: Rp=1.0
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Period of part: T,=0.4s
Near Fault value of 1.0 has been used.
The ultimate horizontal seismic actions for parts have been calculated as Fpn = 1.38 W,.

Note: Sites locations outside the above conditions will require specific engineering design for the cladding, associated
connections and supporting structure.

Two cases of panel to wall studs’ connections were considered:
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4. RESULTS

A typical AAC panel is connected to three wall studs with 14g Bugle screws. We have completed structural calculations

to check panels for out of plane bending and screws in timber studs for pull-out, shear and bending.

Gravity Check

The panels are subject to bending under the self-weight. The summary of the panel check for bending is presented in

the table below.

Design Load, kN/m

Design bending

Moment capacity of

Safety factor against

moment, kNm panel, kNm failure
75mm panel 0.50 0.06 4.19 69.8
50mm panel 0.36 0.04 1.8 45

Table 1: Summary of gravity checks of panels

The screws are subject to shear force from the weight of panel and plaster. Additionally, the shear force applied
through cavity batten creates bending moment in screw with the lever arm equal to the batten thickness. Therefore,
the screws have been checked for shear and bending from gravity loads. The number of screws required at each stud
is shown in the table below.

Design Shear Design moment per Bending Number of screws required
shear force | capacity of screw, kNm capacity of at stud
at stud, kN | one screw in 22mm 50mm one screw, 22mm 50mm
timber, kN Batten Batten kNm Batten Batten
75mm panel 0.57 1.12 0.0125 0.0285 2 4
0.0073
50mm panel 0.41 1.12 0.0090 0.0210 2 3
Table 2: Summary of gravity checks of screws
Wind check

The panels are subject to out of plane bending under wind and earthquake loads. Screws are subject to tension, pull-
out and shear forces. The load combination of gravity and wind governs for out of plane bending of AAC panel. The
panels have also been checked for out of plane bending.

Design out of Pull-out capacrfy Desgn out of plane Bendl.ng Safety factor
plane force at | of one screw in | bending moment, | capacity of aeainst failure
stud, kN timber, kN kNm panel, kNm &
75mm panel 1.61 2.79 0.18 0.77 4.3
50 mm panel 1.61 2.79 0.18 0.25 1.33

Table 3: Summary of panel check for out-of-plane bending under wind actions
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Seismic check

The combination of gravity and earthquake governs for in-plane screw shear and bending check. Screws have been

checked for combined vertical shear from gravity and horizontal shear from earthquake.

Design shear force | Shear Design  moment | Bending Sa.fety factor against
per screw, kN capacity  of per screw, kNm capacity of failure, governe.td by
one screw in one screw, | Mmoment capacity
22mm | 50mm | timber, kN 22mm | 50 mm | kNm 22 mm 50 mm
75 mm panel 0.28 0.14 2.66 0.0062 0.0072 1.18 1.01
0.0073
50 mm panel 0.19 0.12 2.66 0.0040 0.0062 1.83 1.18

Table 4: Summary of screw check for shear and bending under seismic in-plane loads
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5. CONCLUSION

The AAC panels 75 mm and 50 mm thick comply to clause B1 of the New Zealand Building Code.

The standard layout of panel to timber stud connections with two 14g Bugle screw to three studs per panel complies
to clause B1 of the New Zealand Building Code under the following conditions:

e The panels are directly supported on the foundation or steel sitting angle

e When the panels are not directly supported on the foundation, the standard connection arrangement may be
used with ‘Classic’ 22 mm cavity battens.

e The ‘Deluxe’ 50 mm cavity battens may be used provided that the panels are fixed to the timber studs with
four screws per stud for 75 mm panel and three screws per stud for 50 mm panels.

DISCLAIMER

This report has been prepared solely for the benefit of our client. No liability is accepted by this firm or by any principal,
or director, or any servant or agent of this firm, in respect of its use by any other person. Any other person who relies
upon any matter contained in this report does so entirely at their own risk. This disclaimer shall apply notwithstanding
that the report may be made available to other persons for an application for permission or approval or to fulfil a legal

requirement.

Please direct any queries to the author below.
MATTHEW BLYTH Director, BE(Mech)Hons, CPEng, IntPE, CMEngNZ.

Issued on behalf of TM Consultants Limited

P. (03) 348 6066 | e. info@tmco.co.nz www.tmco.co.nz Christchurch & Auckland
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6. APPENDICES

APPENDIX 1

Panel to wall stud connection sketch

APPENDIX 2

Structural calculations

APPENDIX 3

Supporting documentation
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ﬁj NANJING ASAHI NEW BUILDING MATERIALS CO., LTD.

Date: 16™ November 2018
RE: DENSITY OF AAC PANEL

To whom it may concern,

Regarding the AAC panels manufactured by our company, the Absolute Dry Density of Grade
B05 AAC material is 480~520kg/m>. This is the density of AAC material with moisture
content close to 0%, without any reinforcement.

With moisture content of around 20~25%, and average reinforcement weight about
20~25kg/m>, the ambient density of our AAC panel including reinforcement will be around
650kg/m®. Different moisture content and different reinforcement can influence the density of
AAC panel, but the 650kg/m? is specified in Japanese design standard for structure design of
ALC(AAC) panel.

Should you have any questions for the above, pleasé do not hesitate to contact me.

Yours sincerely,

Helen Luo

Import & Export Dept. Manager

Nanjing Asahi New Building Materials Co., Ltd.
Tel: +86-25-6819 7509

Fax: +86-25-6819 0009

Email: h.luo@najalc.com

FE - REBWXERILERE 68 5 68 Nanxijiang Dongjie, Jianye District, Nanjing, PR.China 4% (P.C): 210019

B ifi(Tel): +86-25-8342-2221  fE E(Fax): +86-25-6819-0009  http://www.najalc.cn
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NASAHI

NANJING ASAHI
New Building Materials Co., Ltd.

INTERNAL INSPECTION REPORT

SAMPLE Name: NASAHI 75mm Panel

Production Date: 3™ Dec, 2018

INSPECT No.: 181203

SPECIFICATION: 2200*600*75
Batch No.: 1812031371

INSPECT DATE: 7" Dec, 2018

Test
No. Inspection Item Technical Requirement Unit Judgement
Result
g Comply
No visual cracks at a . .
) with the Qualified
distance of 0.6m. .
requirement
I Appearance Without defect for use piece
( holl Comply
no warp, ; . :
. . ) S with the Qualified
irregularity of bubble, )
) requirement
chip)
Length (+3) mm 2 Qualified
) Allowance of Size Width (0~-3) mm 0 Qualified
Thickness (1~-2) mm -1 Qualified
i N Flexural Flexural . i
3 Cracking Load =1000 N 4696.2 Qualified
performance Strength
Densit
4 i <525 Kg/m’ 494 Qualified
(B0S)
Compressive Average Value =4.0 43 Qualified
5 MPa
Strength Min. Value 3.2 4.2 Qualified
Other Dry Shrink .
6 y . age <0.8 mm/m 0.69 Qualified
Performance | (Rapid Method)
Anti-rust
Perfor f
7 EHOMICE <5 % 0 Qualified
Reinforcement
Coating
Remarks: 1. Moisture content of Compressive Strength testing sample is 10%.
2. For Anti-rust Performance testing of reinforcement coating, the ratio
of rust area to surface area is applied.

Inspector:

A7)

Zhou Tao

Inspect conclusion: Qualified

Approved by:

/

Deng Suping

GEEE

Issue date; 10" Jan, 2019




SZarp anc{\/é[owefé /Ofg 0[26[ 41 Greenaway St

CHEMICAL LABORATORIES Bulleen Vic 3105
) I
ABN 26 004 782 996 ‘ P: (03) 9850 9722

NATA Lab No 61
Est 1922 www.sharpandhowells.com.au

E: lab@sharpandhowells com au

TEST REPORT NO.: 19 - 0247

Report Date: 26'™ August 2019
Client: Nasahi Building Materials Australia Pty Ltd,
Address: 1331 Stud Road,

ROWVILLE, VIC, 3178

Attention: Michael Garruba

By Email: michael@nasahi.net.au

Sample(s): 3 x Steel Reinforcing

Sampled By: Client

Date Received: 1=t August 2019

Lab Number: 19/A/1311 -1313

Project: Yield Stress & Tensile Strength (AS 1391 )

Uniform Elongation (AS 1391)

Geometric Properties (AS/NZS 4671 — Appendix C3.1 & 3.2)
Mass per Unit Length (AS/NZS 4671 — Appendix C3.3)
Weld Strength Testing (ISO 15630-2)

Notes:

This laboratory was not involved with, consulted, or requested to undertake sampling of the specimens provided, and testing of those
test specimens has been conducted as received in the laboratory.

Accordingly, no responsibility is taken for the integrity, authenticity, appropriateness, or representativeness, of any of the test
specimens provided and this must be taken into account when reviewing, comparing or checking the test results published in this
report. Unless otherwise notified, all samples will be disposed of in three months from reporting date.

Yours faithfully,
Sharp and Howells Pty. Ltd.

JWELLINgseN. O

Julia Ellingsen Maria Zaksek
BSc (Hons), MRACI, C. Chem BSc, MRACI, C. Chem
Senior Chemist Senior Chemist

S:\S&H Test Reports\2019\Investigative\Nasahi\0247 (1311-1313) - REPORT.docx
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INTRODUCTION:

We were provided with three sets of steel reinforcing mesh and asked to conduct the following tests for

compliance with AS 4671:

1. Yield Stress, Tensile Strength & Uniform Elongation
2. Weld Strength
3. Mass per Unit Length & Geometric Properties

Results of analysis are shown below.

RESULTS OF TESTING:

1. Yield Stress, Tensile Strength & Uniform Elongation: (AS 1391)
Lab Number: 19/A/1311 19/A/1312 19/A/1313
Ex. 62/75mm Panel Ex. 62/75mm Panel
Ex. 50mm Panel
Sample Marked: old New
Longitudinal | Transverse | Longitudinal | Transverse | Longitudinal | Transverse

Dimensions, mm: & 3.20 ¢ 3.20 @ 5.00 & 5.00 & 5.00 & 5.00
C.S. Area, mm?*: 8.04 8.04 19.63 19.63 19.63 19.63
Max Force, kN: 6.3 6.4 12.25 12.20 12.30 12.10
Ultimate Tensile Strength, MPa: 784 796 624 621 627 616
0.2 % Proof Stress, MPa: 734 697 581 565 581 571
Elongation, %: 4.4 4.4 4.0 4.8 4.0 4.0
Rm/Re: 1.07 1.14 1.07 1.10 1.08 1.08
AS 4671 Grade 500L Compliance*!: Pass Pass Pass

Note: The specimes all fractured in the central third of the gauge length.

AS 4671 Grade 500L Requirements:

Test: Requirement:

0.2 % Proof Stress 2500 MPa

Elongation >1.5%

Rm/Re >1.03
S:\S&H Test Reports\2019\Investigative\Nasahi\0247 (1311-1313) - REPORT.docx
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RESULTS OF TESTING:

2. Weld Strength:

\Sjlm/ﬂ/u a H,c'/ \/<'/ (11,1/42/%; //)/1/ o[l lfc/

(1SO 15630-2)

Lab Number:

19/A/1311

19/A/1312

19/A/1313

Sample Marked:

Ex. 50mm Panel

Ex. 62/75mm Panel

Ex. 62/75mm Panel

Old New
Dimensions, mm: ®3.2x3.2 ®5.0x5.0 & 5.0x5.0
C.S. Area, mm?% 8.04 21.24 21.24

Max Force, kN:

3.68 3.11 2.87

5.67 6.33 5.59

5.65 5.89 5.80

Fracture Point: Weld Weld Weld Weld Weld MP:tr::ital Weld Weld Weld
AS 4671 Clause 7.2,5
- *2 Pass Pass Pass

Compliance*?:

*2 AS 4671 Clause 7.2.5 Requirements:

Test: Requirement:

Max Force @ 8.04mm?2 C.S. Area >2.11kN

Max Force @ 21.24mm? C.S. Area 25.57 kN

S:\S&H Test Reports\2019\Investigative\Nasahi\0247 (1311-1313) - REPORT.docx
Page 3 of 5
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RESULTS OF TESTING:

\S)/Ldl”/') a H/('/ \A’/(}l,{/e [73 /'/)h/ o[)tf/

3. Mass per Unit Length & Geometric Properties: (AS/NZS 4671 — Appendix C3.1, 3.2 & 3.3)
Lab Number: 19/A/1311
Ex. 50mm Panel
Sample Marked: Longitudinal | Longitudinal | Longitudinal | Transverse | Transverse | Transverse
Bar 1 Bar 2 Bar 3 Bar1 Bar 2 Bar 3
Rib Geometry, mm: None None
Length, mm: 196.0 161.5
Mass, g: 12.24 12.22 12.25 10.49 10.47 10.47
Mass per Unit Length, g/mm: 0.062 0.062 0.063 0.065 0.065 0.065
Average Mass per Unit Length, :
0.062 0.065
kg/m:
AS 4671 Table 5A
Fail Pass
Compliance*?:
*3 AS 4671 Clause 7.2.5 Requirements:
Test: Requirement:
Mass per Unit Length >0.063 kg/m
S:\S&H Test Reports\2019\Investigative\Nasahi\0247 (1311-1313) - REPORT.docx
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RESULTS OF TESTING:

\Syﬁ,ﬂlly) r!l"l,(/,\/\/(il/(’a//j /'/)/l/ —;[)lc/

3. Mass per Unit Length & Geometric Properties:

(AS/NZS 4671 — Appendix C3.1, 3.2 & 3.3)

Lab Number:

19/A/1312

Ex. 62/75mm Panel - Old

Sample Marked: Longitudinal Longitudinal Transverse Transverse Transverse
Bar 1 Bar 2 Bar 1 Bar 2 Bar 3
Rib Geometry, mm: None None
Length, mm: 302.0 163.0
Mass, g: 48.18 48.09 25.82 25.88 25.85
Mass per Unit Length, g/mm: 0.160 0.159 0.158 0.159 0.159
Average Mass per Unit Length, kg/m: 0.159 0.159
AS 4671 Table 5A
Pass Pass
Compliance*?:
Lab Number: 19/A/1313
Ex. 62/75mm Pane — New
Sample Marked: Longitudinal Longitudinal Transverse Transverse Transverse
Bar 1 Bar 2 Bar 1 Bar 2 Bar 3
Rib Geometry, mm: None None
Length, mm: 305.0 164.0
Mass, g: 48.58 48.69 26.02 26.08 26.03
Mass per Unit Length, g/mm: 0.159 0.160 0.159 0.159 0.159
Average Mass per Unit Length, kg/m: 0.160 0.159
AS 4671 Table 5A
Pass Pass
Compliance*3:
*3 AS 4671 Clause 7.2.5 Requirements:
Test: Requirement:
Mass per Unit Length 2 0.154 kg/m
S:\S&H Test Reports\2019\Investigative\Nasahi\0247 (1311-1313) - REPORT.docx
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mAcsim®

CERTIFICATE OF CONFORMITY

MACSIM CLASS 4 BATTEN SCREWS PRODUCT REFERENCE
17GBC RANGE -

We hereby certify Macsim Type17 Batten Screws labelled and supplied as ‘Class
4’ Galvanised have 40um mechanical galvanised plating and are constructed to
conform to Australian Standard AS5566 Class 4.

All Macsim Class 4 coatings exceed the 1000 Hour salt spray test.

Macsim Type 17 Batten Screws are manufactured from min AISI 1022 wire and

case hardened. , A

"4
Macsim Fastenings Pty. Ltd 4 leanls .].
February 2018 g"‘j}"’ ” s IR

sll* deresds J-o CAA'CMA-‘,

MACSIM Fastenings Pty Ltd ABN 30 000 056 119
Head Office:10 Wonderland Dr, Eastern Creek, NSW, 2766 ~ (Ph) 02 9881 2400 (Fax) 02 9881 2444
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1022 CARBON STEEL BAR

1022 is a general purpase low tensile low hardenability carbon steel generally supplied in the black hot rolled condition,
with a typical tensile strength range 360 - 560 Mpa and Brinell hardness range 100 - 170.Characterised by excellent
weldability, fairly good machinability with reasonable strength and good ductility.

1022 due to its very low hardenability will through harden only in very small sections to relatively moderate strength
levels, and is therefore generally used in the as rolled condition. It can however be carburised achieving case hardnesses
over Rc 65 with smaller sections, reducing as section size increases. Core strength will remain as supplied for all sections.
Alternatively it can be carbonitrided offering some advantages over standard carburising.

it will not respand satisfactorily to flame or induction hardening due to its low carbon content, nor to nitriding due to a lack
of suitable alloying elements.

1022 is used by all industry sectors for applications involving welding or when high strength is not necessary, plus lightly
stressed carburised parts.

Typical applications are: General Engineering Parts and Components, Welded Structures etc. or Carburised: Camshafts,
Light Duty Gears, Gudgon Pins, Ratchets, Spindles, Worm Gears etc.

| Colour Code Stocked Sizes 25 T i
White (Bar End) |36 mm - 690 mm Dia ‘
Bar Finish e Ae ‘

= -Black Ba_r - - ‘

|Related Specifications 3 ‘

AS 1442 - 1992 1022 |
Germany W.Nr 1.0402 C22 '
W.Nr 11151 CK22

'BS970 - Part 3 - 1991 070M20

BS970 - Part 1 - 1983 120M19
BSA70 - 1955 EN3C

Japan IS G 4051 520C

USA AlSI C1022 and C1522

ASTM A29/A29M - 91 1022 and 1522

SAE 1022 and 1522

Australia

Great Britain

UNS G 10220

UNS G 15220
Egma-l-(:ompos_iti'o;\_ e PR e o el el
._..__ - Min.% Max. % -
\Carbon  |ois o024 -
‘silicon  |o10 - ow o _
Manganese  |0.70 - 140 o
IPhospﬁous_—-_ 6 - - 0.—05 : - : ‘__ N
alghur B 0 - _—_“0._05_-— - j— ) __ i
Typi_c_al Mechanical Prope_rt-ie_s'- H;tioﬁed Cond?t?oh_ Sara = e L _: 1 L
TensileStrengthMpa  [ssp
Yield Strength Mpa I S
E_Ionéat_ion_in somm% - |2;_ -




Hardness Brinell HB 150

Typical Mechanical Properties - Hardened by Water Quench at 875 °C and Tempered Between 540 °C - 680°C

Section Size mm up to 16mm 17 - 40mm
Tensile Strength Mpa Min 550 500

Max 700 650
Yield Strength Mpa Min 350 300
Elongation in 50mm % Min 20 22
Impact Charpy | Average 55 55
Hardness HB Min 165 150

Max 210 190
Forging

Heat to 1100 °C - 1200 °C maximum, hold until temperature is uniform throughout the section and commence forging.Do
not forge below 900 °C
Finished forgings may be air cooled.

Heat Treatment

Annealing

Heat to 870 °C - 910 °C hold until temperature is uniform throughout the section, and coal in furnace.

| Carburizing

Pack, salt or gas carburise at 830 °C - 920 °C, holding for sufficient time to develop the required case depth and carbon
content, followed by a suitable refining/hardening and tempering cycle to optimise case and core properties.

Core Refine

Slow cool from Carburising temperature and re-heat to 870 °C - 900 °C, hold until temperature is uniform throughout the
section and quench as required in oil, water or brine.

Case Hardening

Following care refining, re-heat to 760 °C - 780 °C, hold until temperature is uniform throughout the section and quench in
| water.Temper immediately while still hand warm.,

!Tempering - After Carburising, Core Refining and Case Hardening

Re-heat to 150 °C - 200 °C, hold until temperature is uniform throughout the section, soak for 1 hour per 25 mm of section
and cool in still air.NB. Tempering will improve the toughness of the case with only slight reduction in case hardness. It will
also reduce it susceptibility to grinding cracks.

Normalizing

Heat to 890 °C - 940 °C hold until temperature is uniform throughout the section, soak for 10 - 15 minutes and cool in still
air.

| Stress Relieving

Heat to 650 °C - 700 °C hold until temperature is uniform throughout the section, soak for 1 hour per 25mm of section, and
cool in still air,

Through Hardening

Heat to 860 °C - 890 °C hold until temperature is uniform throughout the section, soak for 10 - 15 minutes per 25mm of
lsection, and quench in water or brine.Temper immediately while still hand warm

Tempering - After Through Hardening _
Re heat to 540 °C - 680 °C as required, hold until temperature is uniform throughout the section, soak for 1 hour per 25mm
of section, and cool in still air.

Notes on Heat Treatment

Heating temperatures, rate of heating, cooling and soaking times will vary due to factors such as work piece size/shape,
also furnace type employed, quenching medium and work piece transfer facilities etc.Please consult your heat treater for
best results.

Machining



1022 in the black hot rolled as supplied condition has slightly lower machinability than a similar product such as M1020
bright steel. The hot rolled structure being softer tends to wrap around the cutting tool resulting in a less clean cut. All
machining operations should be carried out as per machine manufacturers recommendations for suitable tool type, feeds
and speeds.

Welding

1022 has excellent weldability in the hot rolled as supplied condition, and can be readily welded by any of the standard
welding processes,NB. Welding in the carburised or heat treated condition is not recommended.

Welding Procedure

A pre-heat or post-heat is not generally required, however a post-weld stress relieve can be beneficial if possible as can
pre-heating larger sections.please consult your welding consumables supplier for suitable electrodes etc.

Interlloy believes the information provided is accurate and reliable. However no warranty of accuracy, completeness or
reliability is given, nor will any responsibility be taken for errors or omissions.
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Steel Mesh Drawing
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Nonjing Asahi-Jiontong New Building Materials Co., LId.
MG Panel Mesh Drawing

Product Code| CS50-27 Size (mm)|  50x600%2200
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