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Learnin
Outcomges PLO-10 Have an understanding of mathematics and basic mechanical engineering
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P.O PLO-10
PO Matrix at the end of each learning stage (Sub-PO)
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Short This course is an understanding of metal forming processes without sharpening including casting, rolling, extrusion, forging,
Course spinning, and welding.
Description
References | Main :
1. [1] Schonmetz, Ing Alois. 1985. Pengerjaan dengan Tangan dan Mesin Sederhana. Bandung: Angkasa.
2. [2] Surdia, Tata. 1986. Teknik Pengecoran Logam. Jakarta: Pradnya Paramita.
3. [3] Syam, Suprapti. 1986. Teknologi Pengolahan Bahan. Surabaya: ITS.
4. [4] Siswosuwarno, Mardjono. Teknik Pembentukan Logam. Jurusan Mesin - ITB.
5. [5] Mulyana, Achmad. Teknik Pembentukan. Jurusan Teknik Mesin - ITS.
Supporters:
1. [5] Mulyana, Achmad. Teknik Pembentukan. Jurusan Teknik Mesin - ITS.
2. [6] Schey, John A,. (1987). Introduction to Manufacturing Process, 2nd edition, Mc Graw-Hill Book Co
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Understand what is | according | Criteria: Lectures, Lectures, discussions, | Material: 5%
meant by casting, to the rubric |~ According to the | discussions, | questions and answers | formation
‘fleglg'lﬂg rgle&lgthlnlng, Rubric questions 2x50 References:
treatment, surface Form of and [5] Mulyana,
treatment ) answers Achmad.
Assessment : 2x50 Forming
Participatory Techniques.
Activities Department of
Mechanical
Engineering -
ITS.
Understand the according | Criteria: case case studies, Material: 5%
working process to the rubric According to the studies, discussions, questions | formation
?eaniegr‘;’t’u‘;‘s”gg‘sge d Rubric discussions, | and answers., References:
pera y guestions assignments [1] Schonmetz,
on forming style, Form of ;
based on ) and 2 x50 Ing Alois.
workpiece shape, Assessment : answers., 1985. Working
based on product Participatory assignments by Hand and
stages Activities, Portfolio | 2 y 50 Simple
Assessment Machines.
Bandung:
Space.
Understanding according | Criteria: Lectures, Lectures, discussions, | Material: 5%
Deformation to the rubric | ~ According to the | discussions, | questions and answers | formation
Mechanisms, Rubric questions 2 x50 References:
Understanding
: - and [5] Mulyana,
elastic and plastic Form of
deformation, Micro Assessment - answers Achmad.
deformation, Slip e : 2x50 Forming
mechanism, Participatory Techniques.
Understanding Activities, Portfolio Department of
aefor:ma_ltion Assessment Mechanical
Ur?ge?sr:gr?&ing ﬁl_vsgineering )
elastic and plastic .
deformation, Micro
deformation, Slip
mechanism,
dislocation theory
Understanding the according | Criteria: Lectures, Lectures, discussions, | Material: 5%
properties of to the rubric | ~ According to the | discussions, | questions and answers | formation
tmeﬁ:alesr:tu?e"; the Rubric questions 2 x50 References:
i P f heatir and [5] Mulyana,
effect of heating Form of
after cold working, Assessment - g”s‘é"grs échmad.
the effect of 3 : X orming
deformation on Participatory Techniques.
recrystallization Activities, Portfolio Department of
temperature, the Assessment Mechanical
effect of ; ;
deformation and ﬁl_vsg/neer/ng )
heating on grain :
size, the effect of
heating on
mechanical
properties, the
effect of cold
working on metal
properties
Understanding the | according | Criteria: Case Case studies, Material: 5%
properties of to the rubric |  According to the | studies, discussions, questions | formation
?;ﬁ”fa!asr:tﬂ?evg the Rubric discussions, | and answers, References:
p -' guestions assignments [5] Mulyana,
effect of heating Form of
after cold working, A . and 2x50 Achmad.
the effect of ssessment ; answers, Forming
deformation on Participatory assignments Techniques.
{ecrystaltlizati?a Activities, Tests 2x50 Department of
emperature, the Mechanical
effect of ; :
deformation and ﬁ%gmeermg )

heating on grain
size, the effect of
heating on
mechanical
properties, the
effect of cold
working on metal
properties




6 Understanding the | according | Criteria: Case Case studies, Material: 5%
properties of to the rubric |  According to the studies, discussions, questions | formation
gﬁ*fa!esr:ttuhr:sgsh the Rubric discussions, | and answers, References:
effegt of ' questions assignments 4]
deformation on Form of ) and 2x50 Siswosuwarno,
recrystallization Assessment : answers, Mardjono.
temperature, the Participatory | assignments Metal Forming
effect of Activities, Portfolio | 2 y 50 Techniques.
ﬁgg{r%agr?rég}'g Assessment Department of
size, the effect of IETnEg;gmeermg )
heating on .
mechanical
properties, the
purpose of hot
working, the
softening
mechanism in hot
working

7 Understanding the | according | Criteria: Case Case studies, Material: 5%
properties of to the rubric |  According to the studies, discussions, questions | formation
?;ﬁ"fasrgttuvlegsh the Rubric discussions, | and answers, References:
effegt of ' questions assignments [1] Schonmetz,
deformation on Form of and 2x50 Ing Alois.
recrystallization Assessment : answers, 1985. Working
temperature, the Participatory assignments by Hand and
effect of Activities, Tests 2 x50 Simple
deformation and Machines.
heating on grain N
size, the effect of gandung.
heating on pace.
mechanical
properties, the
purpose of hot
working, the
softening
mechanism in hot
working

8 UTS Uss Criteria: USS UTS Material: 10%

(attached) USS (attached) (attached) Material 1-7
References:
[1] Schonmetz,
Ing Alois.
1985. Working
by Hand and
Simple
Machines.
Bandung:
Space.

9 Understanding according | Criteria: Case Case studies, Material: 5%
metal flow stress, to the rubric |  According to the | studies, discussions, questions | material
gggg?tr%r;%wgnfilgg\l’ Rubric discussions, | and answers, properties
testind tensile test questions assignments References:
compression test, - Form of and 2x50 [3] Syam,
torsion test, effect Assessment : answers, Suprapti.
of strain, effect of Participatory assignments 1986. Material
temperature, effect Activities 2 x 50 Processing
Sresain coid " Technology.
working, flow stress Surabaya: ITS.
at high
temperatures

10 Understanding according | Criteria: Case Case studies, Material: 5%
metal flow stress, to the rubric |  According to the | studies, discussions, questions | material
gggg?ﬁ%ﬂ'ﬁgﬂ‘?g;‘l’ Rubric discussions, |and answers, testing
testintj tensile test. E " questions assignments References:
compression test, orm o . and 2x50 [6] Schey,
torsion test, effect Assessment : answers, John A,.
of strain, effect of Participatory assignments (1987).
temperature, effect Activities, Tests 2 x50 Introduction to
gzrztsrsalir; r?(;‘lad flow Manufacturing
working, flow stress Prqgess, 2nd
at high edition, Mc
temperatures Graw-Hill Book

Co




1 Understand the according | Criteria: Case Case studies, Material: 5%
?”aWS'SdOff formtmg to the rubric Ac%ording tothe | studies, discussions, questions | properties of
orces, detormation Rubric discussions, | and answers, metal
gre?grsmaant?on F . questions assignments materials
orm o and 2 x50 References:
E?étrslrenrftér theory Assessment : answers, [2] Surdia,
or slab method, Participatory assignments Tata. 1986.
energy method Activities 2 x50 Metal Casting
Understand the Techniques.
analysis of forming Jakarta:
forces, deformation Pra dnyé
areas and )
deformation Paramita.
patterns,
Elementer theory
or slab method,
energy method
12 Understand the according | Criteria: Case Case studies, Material: 5%
theory of plasticity, | to the rubric | According tothe | studies, discussions, questions | properties of
:)heetvf/ig(f;r?r?gi)lastic Rubric discussions, |and answers, metallic
: guestions assignments materials
;?gé%rc] ?Q&é?fthe Form of ) and 2 x50 Reference: [6]
stress-strain Assessment : answers, Schey, John
relationship in the Participatory assignments A,. (1987).
elastic region, the Activities 2 x50 Introduction to
e Martscurry
h ! Process, 2nd
plastic region edition, Mc
Graw-Hill Book
Co
13 Understand the according | Criteria: Case Case studies, Material: 5%
ex%rus!on P;OCGSE to the rubric Ac%ording to the studies, discussions, questions | extrusion
extrusion or roun Rubric discussions, |and answers, References:
?:rzr?éodt?gh a guestions assignments [6] Schey,
ex?rusion of strip Form of and 2x50 John A,.
shapes through a Assessment : answers, (1987).
die with a fixed die Participatory assignments Introduction to
gnfqle, ation of Activities, Tests 2 x50 Manufacturing
etermination of Process, 2nd
extrusion force with "
homogeneous éd/tlonl,_lxch "
deformation work Cr aw-rill 500
0
14 Understand the according | Criteria: Case Case studies, Material: 5%
sheet metal to the rubric |  According to the | studies, discussions, questions | drawing
Ts%zrsnslg? prg)é::sss& Rubric discussions, | and answers, References:
bendingpprocesé questions assignments [2] Surdia,
deep diawing, Form of and 2x50 Tata. 1986.
stretching Assessment answers, Metal Casting
Test assignments Techniques.
2 x50 Jakarta:
Pradnya
Paramita.
15 Understand the according | Criteria: Case Case studies, Material: 5%
process of rolling, to the rubric |  According to the | studies, discussions, questions | rolling
forging Rubric discussions, | and answers, References:
F . guestions assignments [2] Surdia,
orm o and 2 x 50 Tata. 1986.
Assessment : answers, Metal Casting
Participatory assignments Techniques.
Activities, Tests 2 x50 Jakarta:
Pradnya
Paramita.

16 UAS Compliance | Criteria: UAS UAS Material: All 20%
with the Assessment rubric | 2 x 50 2 x50 material
answer key References:

Form of [1] Schonmetz,

Assessment : Ing Alois.

Participatory 1985. Working

Activities by Hand and
Simple
Machines.
Bandung:
Space.

Evaluation Percentage Re

No | Evaluation Percentage

1. | Participatory Activities 62.5%

2. | Portfolio Assessment 10%

3. | Test 17.5%
90%

acap: Project Based Learning




Notes
1.

10.
11.
12.

Learning Outcomes of Study Program Graduates (PLO - Study Program) are the abilities possessed by each
Study Program graduate which are the internalization of attitudes, mastery of knowledge and skills according to the
level of their study program obtained through the learning process.

The PLO imposed on courses are several learning outcomes of study program graduates (CPL-Study Program)
which are used for the formation/development of a course consisting of aspects of attitude, general skills, special
skills and knowledge.

Program Objectives (PO) are abilities that are specifically described from the PLO assigned to a course, and are
specific to the study material or learning materials for that course.

Subject Sub-PO (Sub-PO) is a capability that is specifically described from the PO that can be measured or
observed and is the final ability that is planned at each learning stage, and is specific to the learning material of the
course.

Indicators for assessing ability in the process and student learning outcomes are specific and measurable
statements that identify the ability or performance of student learning outcomes accompanied by evidence.
Assessment Criteria are benchmarks used as a measure or measure of learning achievement in assessments
based on predetermined indicators. Assessment criteria are guidelines for assessors so that assessments are
consistent and unbiased. Criteria can be quantitative or qualitative.

Forms of assessment: test and non-test.

Forms of learning: Lecture, Response, Tutorial, Seminar or equivalent, Practicum, Studio Practice, Workshop
Practice, Field Practice, Research, Community Service and/or other equivalent forms of learning.

Learning Methods: Small Group Discussion, Role-Play & Simulation, Discovery Learning, Self-Directed Learning,
Cooperative Learning, Collaborative Learning, Contextual Learning, Project Based Learning, and other equivalent
methods.

Learning materials are details or descriptions of study materials which can be presented in the form of several main
points and sub-topics.

The assessment weight is the percentage of assessment of each sub-PO achievement whose size is proportional
to the level of difficulty of achieving that sub-PO, and the total is 100%.

TM=Face to face, PT=Structured assignments, BM=Independent study.
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