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ABSTRACT

This project effort focuses on developing restrained strap locks for transferring an
aggressive psychiatric patient to operate more quickly, safely, and reliably. One set
of the restrained equipment consists of four strap locks for two wrists and two ankles
functioned on a pair of sliding guide rails under the patient bed. All components are
installed in a patient transfer gurney. The strap locks are divided into two parts, the
lock and the strap retractor. A body of the lock is made of aluminum block milled
for high friction with the strap and magnetic-locking appliance. The length of the
locking strap is able to be adjusted by the retractor moving linearly on the sliding
guide. For restraining a patient, the strap is looped over a patient’s wrist or ankle,
and this method is able to fit the loop to any size of wrists or ankles. When the
loop s fitted, the lock cover is pressed to activate the safety pin to lock the strap by
gravity and magnetic forces. For transferring an aggressive psychiatric patient in a
short time, the device is not only strong enough, but it does also not harm the
patient’s wrists and ankles by friction.

The restrained locks are observed that they are operated 3.9 times faster, 2.2
times softer, and 5.2 times stronger than the cloth-strap locks used in psychiatric

hospital.
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ALCOA

Understanding Extruded Aluminum Alloys

Alloy 6061 is one.of the most widely used alloys in the 6000 Series.
This standard structural alloy, one of thre most versatile of the heat-
treatable alloys, is popular for medium to high strength requirements
and has good loughness characteristics. Applications range from
transportation compenents to machinery and equipment applications
to  recrealion products and consumer durables.
Alcoa produces 6061 for use in standard and custom shapes, rod
and bar producls, and seamless and structurat pipe and tube.

Alloy 6061 has excellent corrosion resistance to atmospheric
condilions and good corrosion resistance to sea water. This alloy

Alcoa Engineered Products
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handling precautions when using alloy 6061.

For screw machine applications, alloy 6061 has adequate
machinability characteristics in the heat-treated -T6/-T6511
condition. With -T6/-T6511 mechanical properties, chips from
machining (particularly turning and drilling) are difficult to break.
Chip breakers are recommended, and special machining
techniques (i.e. peck drilling) can improve chip formation. To
enhance the machinability of its ECON-O-ROD®, ACC-U-ROD®,
ECON-O-PLATE® and ACC-U-PLATE® products, Alcoa has
developed a unique chemistry for alloy 6061, which conforms to
industry specifications.

also offers good finishing characteristics and responds well to
anodizing; however, where cosmetic appearance is critical, consider
the use of alloy 6063. The most common anodizing methods include
clear, clear and color dye, and hardcoal.

Alloy 6061 is easily welded and joindd by various commercial
methods. (Caution: direct contact by dissimilar melals can cause
galvanic corrosion.) Since 6061 is a heatdtreatable alloy, strength in
its -T6 condition can be reduced in the weld region. Selection of an
appropriate filler alloy will depend on the desired weld characteristics.
Consult the Malerial Safety Data Sheet (MSDS) for proper safety and

For minor bending applications, special forming tempers -T6S2,
-T6S15, -T6S9 or -T6S10 may be sufficient to fagililale bending
(dependent upon bend radius and degree of bend). When more
severe bends are required, a softer temper condition such as -T1,
-T4 or even -0 may be necessary to prevent cracking.

Alcoa offers alloy 6061 in a variety of standard lempers, as well as
special tempers developed for unique applications. These are
summarized below:

6061 Temper Designations and Definitions
Alcoa produces 6061 alloy with a wide selection of standard and special tempers. In the annealed condition (-O lemper), 6061 is extremely

ductile and well suited for severe forming applications. When solution heat-treated and naturally aged (-T4 condition), 6061 has good formability
for bending. After artificial aging (precipitation heat-treating), 606 1-T4 is capable of developing -T6 properties.

A SRS
SR

Standard Tempers
F
(0]

Annealed. Applies lo products that are annealed to obtain the lowest strength temper.
T1 Cooled from an elevated temperature shaping process and naturally aged. (See Note B.)

T4, Tas511 Solution heat-treated and naturally aged. (See Notes C & D.)
T51 Cooled from an elevated lemperature shaping process and artificially aged. (See Note B.)

T6, T6511 Solution heat-treated and artifici D . -

bl S e sy eeze g . e PR xa%, oA T, = s monT s

Alcoa Spe:lalTempers“,— ariAle b o i ?n, it??‘-%‘i%éﬁrﬂim A £ :::;: 4 s ﬁ& ERER '&;;i?:ggggé‘é
T456 For 8061 extrusions requiring maximum formability in the unaged condition and subsequently aged to -T6. May not meet
T4 minimum mechanical properties, but will meet -T6 minimum when properly aged. Test reports state -T6 properties to

demonstrate heat treat capabiliies, but extrusions are supplied unaged. (See Note A.)
For 6061 extrusions requiring good formability; meets standard 6061-T6 minimum properties.

T6S2, T6515

T659, 76510 For 6061 extrusions requiring improved forming characteristics not obtainable with -T6S2 and -T6S15 tempers. Lower
minimum properties of 35.0 ksi lensile & 30.0 ksi yield guaranteed to enhance formability. (See Note A)

T654 Applies to 6061 extrusions requiring maximum hardness for strength and good machinability.. Same minimum tensile and
yield strengths as standard -T6, but with lower minimum elongation of 6%. (See Note A.)

TEH, T6511H Alcoa’s “H” temper is offered for special applications requiring improved machinability and higher minimum mechanical
properties than standard -T6 or -T6511. Minimurn properties of 42 ksi tensile, 38 ksi yield, and 10.0% elongation are
guaranteed. "H” temper is available for rod, bar, and cerlain solid profiles with a
principle thickness of .500" or greater. (See Notes C & D.)

T6G, T6511G Aleoa's “G™ temper is available for applications requiring a uniform grain structure to enhance anodized appearance for rod
and bar sizes with a thickness of 2.00" or greater, A minimal peripheral grain band may still be present, but it is greatly
reduced compared 1o standard -T6/-T6511. Minimurmn mechanical properties are same as “H” tempers, (See Notes C & D.)

T6X, T6511X Alcoa’s " X" temper is available for special applications requiring a uniform recrystallized grain structure in extrusions less
than 2" thickness to enhance anodizing appearance. Other benefits include improved machinability, same mechanical

. properties as 6061-T6/T6511. (See Noles C & D.)
T5526 For 6061 press-quenched and over-aged extrusions requiring improved stamping characteristics. Minimum mechanical

properties are 26.0 ksi tensile, 16 ksi yield, 16% elongation. (See Note A.)

“For further details of definitions, see Alutinum Association’s Aluminum Standards and Data manual and Tempers for Aluminum and Aluminum Alloy Products. Note A: The
specified special temper will not conform lo Military, Federal, ASTM, ASME and AMS specifications. Note B: Applies to products that are not cold worked after coaling from an
elevaled lemperature shaping process, or in which the effect of cold work in fattening or straightening may not be recognized in mechanical properties. Note C: Applies to
products that are nol cold worked after solulion heat-treatment, or in which the effect of cold work in flatlening or straighlening may nol be recognized in mechanical properties.
Note D: Temper -T4511 and -T6511 apply to products that are stress-relieved by strelching.

**Alcoa Special Temper designations are unregislered tempers for reference enly and provided for customer use to identify unique processing,

characleristics.

terial, or end use application
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Alloy 6061 Chemical Analysis  Liquidus Temperature: 1206°F  Solidus Temperature: 1080°F  Density: 0,098 Ib.fin 2
Others Others -

Percent Weight Elements
Si Fe Cu Mn Mg cr zn i Each Total Aluminum
Minimum .40 — 15 — .8 .04 — — = —
Maximum .8 a .40 15 1.2 .35 .25 15 .05 .15 Remainder

Average Coefficient of Thermal Expansion (68° to 212°F) = 13.1 x 106 (inch per inch per °F)
Alloy 6061 Mechanical Property Limits for Rod, Bar, Tube, Pipe and Standard Shapes

— Typical
Specified ) . Elongation? Typical Ultimate
Seetidh or Tensile Strength (ksi) ~ Percant Brinell Shearing
Temper Wall Thickness? Ultimate Yield (0.2% offset) Min. in Hardness Strength
(inches) Min. Max. Min. Max. 2inch (500 kg load/ (ksi)

or4D* 10 mm ball)

Standard Tempers

(o]

T Up thru 0.625
T4, T45114 All

T51 Up thru 0.625
T6, T65114 Up thru 0.249

250 and over ¢

Alcoa Special Tempers® BT e
T6S2, T6S15 Up thru0.249 38.0

0.250 and over 38.0
T6S9, T6S10 Up thru 0.249 35.0

0.250 and over 35.0
T654 All 38.0
T6H, T6511H 1.000 and over 42.0 — 38.0 — 10 95 30
T6G, T6511G 3.000 and over 42.0 — 38.0 — 10 95 30
T6X, T6511X .250 thru 1.999 38.0 — 35.0 — 10 95 30
T5826 All ’ 26.0 - 16.0 — 16 65 24

@ The mechanical property limils for standard tempers are listed in the “standards section” of the Aluminum Association’s Aluminum Standards and Data manual. @ The
thickness of the cross section from which the lension tes! specimen is taken determines the applicable mechanical properties. @ For materlal of such dimensions that a
standard lest specimen cannol be taken, or for shapes thinner than 0.062", the test for elongation is not required. @ For stress-relieved tempers, the characterislics and

properties other than those specified may differ somewhal fsom the conresponding characleristics and properties of material in the basic temper. ® D = Specimen

diameter.
“Alcoa Special Temper designations are unregistered tempers lor reference only and provided for customer use 1o identify unique‘processing, material, or end use application

characteristics.
Comparative Characteristics of Related Alloys/Tempers?
General Weldability &
Corrosion (Arc with Anadizing
Formability Machinability Resistance | Inert Gas) | Brazeability Response
Alloy Temper DCBA|DCBA|DCBA DCBA
6061 -0 . :

6061  -T1,-T4,-T4S6, -T4511
6061  -T6, -T6511, -T654

6061  -T6H,-T6G, -T6511H,
-T6511G

6061  -T6S2,-T6S15
6061 -T6S9,-T6S10

6061  -T51

6061  -T5S526
6262  -T6, -T6511
6063  -T6

6063  -T5,-T52

B=Good C=Fair D=Poor For further details of explanation of ratings, see Aluminum Association's Aluminum Standards

@Rﬁting: An:Er:(ucaell.ient
- Alcoa Distribution and Industrial Products

53 Pottsville Street
. Cressona, PA 17929
Phone: 800-233-3165
FAX: 800-252-4646
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AISI 1025 Carbon Steel (UNS G102500)

Introduction

Friday, 21 Sep, 2012

Carbon steels are steels containing only carbon as their key alloying element. These stecls also have traces of 0.4% silicon
and 1.2% mangancse. Small quantitics of copper, nickel, molybdenum, aluminium and chromium can also be detected in the

carbon steels.

The following datasheet provides an overview of the AISI 1025 carbon steel.

Chemical Composition

The chemical compm:t:ou of the AISI 1025 carbon steel is outlined in the following table.

Manganese, Mn

Element X Coment (%) ‘i et

[ron, Fe < % 99 03 99 48 2 3

Carbon, C e ; 0. 220 0. 280 ‘
k-; 0.30v0.60_. : : P

Sultur, S

GBP 0 050 -.; :

I’hosphorous, P

GBP 0. 040

Physical Propertics

The following table shows the physical properties of the AISI 1025 carbon steel

Properties

IMetric

perial -

[Density

[7.858 g/em3

0.2839 Ib/in

Mechanical Propertics

The mechanical properties of the cold drawn AISI 1025 carbon stee] are dzsplayed in the following lablc

30.0 GPa

Properties lctric Irnpcrnl -
Tensilc strength M40 MPa : 63’§00 p'si 7~
Yicld strength 37(_)7..MPa : 5}75.0 psi i

Bulk modulus (typical for steel) . l4b GPa : 20300 kSl 5
Shear modulus {typic;:l for steel) » 11600 kn -

Elastic modulus

190-210 GPa

£7557-30458 ksi

Hardness, Knoop (converted from Brinell
harduess) '

Poisson’s ratio . '0.27-"0.:.’{0 027030
Elongation at break (In 50 mm) 15.1(_}0% E.S.DO% i
Reduction of arca ; 40.06% 40.0[?% :
Hardness, Brinell - 126 ‘ = _ i26




Hardness, Rockwell B (converted from |71
Brinell hardness)

" |Hardness, Vickers (converted from 131 131
Brinell hardness)
IMachinability . 65 65

Thermal Properties

“The thermal properties of the AISI 1025 carbon steel are given in the following table.

Propertics etric Imperial

[Thermal expansion co-efficient 12.1 m/mC 6.72 in/inF
@0.000100C/32-212F)

[Thermal conductivity (0C (32F)) 51.9 W/mK B60 BTU in/hr.ft.F

Other Designations

Equivalent materials to the AIST 1025 carbon steel are given in the following table.

AMS 5046 S 5075 AMS 5077 ASTM A29 .'\STM ASI0
ASTM A512 " JASTM A513 IASTM A519 IASTM A575 IASTM A576 :
IMIL T-5066 IMIL T-3520 MIL S-7952 MIL S-11310 (CS 1625) ASTM A830
QQ 5-700 (C10257) : SAE J1397 SAL J403 SAE J412

Source - www.azom.com

(www.steelguru.com)

For morc news visit at www.steelguru.com






